
 

 
 

Human Papillomavirus and Oropharyngeal 

Carcinoma in Indigenous Australians 
 
 
 
 
 
 
 

Sneha Sethi 

 
BDS, MDS (Oral Pathology, Microbiology and Forensic Odontology) 

 
 

Submitted in fulfilment of the requirements for the degree of 

Doctor of Philosophy in Dentistry 

Adelaide Dental School 

Faculty of Health and Medical Sciences 

The University of Adelaide 

Australia 
 

 
 

Supervised by: 

 

Prof. Lisa Jamieson 

Adelaide Dental School 

Faculty of Health and Medical Sciences 

The University of Adelaide 

Australia 

October, 2021 

 

Dr Xiangqun Ju 

Adelaide Dental School 

Faculty of Health and Medical Sciences 

The University of Adelaide 

Australia





i  

Declaration 

 
I certify that this work contains no material which has been accepted for the award of any other 

degree or diploma in my name, in any university or other tertiary institution and, to the best of 

my knowledge and belief, contains no material previously published or written by another 

person, except where due reference has been made in the text. In addition, I certify that no part 

of this work will, in the future, be used in a submission in my name, for any other degree or 

diploma in any university or other tertiary institution without the prior approval of the 

University of Adelaide and where applicable, any partner institution responsible for the joint- 

award of this degree. 

I acknowledge that copyright of published works contained within this thesis resides with the 

copyright holder(s) of those works. 

I also give permission for the digital version of my thesis to be made available on the web, via 

the University’s digital research repository, the Library Search and also through web search 

engines, unless permission has been granted by the University to restrict access for a period of 

time. 

I acknowledge the support I have received for my research through the provision of an 

Australian Government Research Training Program Scholarship. 

 

 
 

Signed: … …………………………………………. 

 
Sneha Sethi (Candidate) 

Date: 12/10/2021 



ii  

Table of Contents 

Declaration ................................................................................................................................. i 

Table of contents .................................................................................................................... ii-v 

List of Figures ........................................................................................................................... vi 

List of Tables ........................................................................................................................... vii 

Keywords ............................................................................................................................... viii 

List of Abbreviations and Acronyms .....................................................................................ix-x 

List of Symbols… ..................................................................................................................... xi 

Abstract ............................................................................................................................. xii-xiv 

Acknowledgements ........................................................................................................... xv-xix 

Publications during Candidature ...................................................................................... xx-xxii 

Presentations during Candidature ........................................................................................ xxiii 

Overview of Section A 

Chapter 1: Introduction .......................................................................................................... 1 

1.1 Preface .............................................................................................................................. 2 

1.2 Background ...................................................................................................................... 3 

1.3 References… .................................................................................................................... 4 

Chapter 2: Literature Review ................................................................................................ 5 

2.1 Human Papillomavirus................................................................................................6-17 

2.2 Oropharyngeal Carcinoma ....................................................................................... 17-22 

2.3 HPV vaccines and cancer ......................................................................................... 22-25 

2.4 Indigenous Peoples ................................................................................................... 25-28 

2.5 Review of Literature ................................................................................................. 29-31 

2.6 Thesis Aim ............................................................................................................... 31-32 

2.7 References… ............................................................................................................ 33-44 

Overview of Section B 

Chapter 3: Study Design and Methodology ......................................................................... 42 

3.1 Preface................................................................................................................................43 

3.2 Background to this research ......................................................................................... 43-46 

3.3 Aims and Objectives within this thesis ........................................................................ 46-47 

3.4 Study population and recruitment ................................................................................ 47-48 

3.5 Framework of the study ................................................................................................ 48-50 

3.6 Funding and Ethics ............................................................................................................ 51 

SECTION A: INTRODUCTION 

SECTION B: METHODOLOGY AND STUDY DESIGN 



iii  

 

Overview of Section C 

Chapter 4: General and oral health related quality of life among Indigenous and non- 

Indigenous Australians – A comparative research paper ................................................. 52 

4.1 Preface................................................................................................................................53 

4.2 Publication details .............................................................................................................. 53 

4.3 Highlights .......................................................................................................................... 53 

4.4 Statement of Authorship ............................................................................................... 54-55 

4.5 Publication .................................................................................................................... 56-75 

 

SECTION D: HUMAN PAPILLOMAVIRUS INFECTION IN INDIGENOUS 

POPULATIONS 
 

Overview of Section D 

 

Chapter 5: A systematic review and meta‐analysis of the prevalence of human 

papillomavirus infection in Indigenous populations - A Global Picture ........................... 76 

5.1 Preface................................................................................................................................77 

5.2 Publication Details ............................................................................................................. 77 

5.3 Highlights .......................................................................................................................... 77 

5.4 Statement of Authorship ............................................................................................... 78-79 

5.5 Publication .................................................................................................................... 80-91 

5.6 Supplementary Files ....................................................................................................92-101 

 

Chapter 6: Oral HPV infection among Indigenous Australians; incidence, persistence and 

clearance at 12-months follow-up ....................................................................................... 102 

6.1 Preface and link to project ................................................................................................ 103 

6.2 Publication Details ........................................................................................................... 103 

6.3 Highlights ................................................................................................................. 103-104 

6.4 Statement of Authorship ........................................................................................... 105-106 

6.5 Publication ................................................................................................................ 107-130 

 

Chapter 7: An update on Heck's disease-a systematic review .......................................... 131 

7.1 Preface..............................................................................................................................132 

7.2 Publication Details ........................................................................................................... 132 

7.3 Highlights ........................................................................................................................ 132 

7.4 Statement of Authorship ........................................................................................... 133-134 

7.5 Publication ................................................................................................................ 135-151 

7.6 Supplementary Files ..................................................................................................152-154 
 

SECTION E: QUALITATIVE COMPONENT 
 

Overview of Section E 

SECTION C: INDIGENOUS HEALTH INEQUALITIES IN AUSTRALIA 



iv  

Chapter 8: Working towards a comprehensive understanding of HPV and cervical cancer 

among Indigenous women: a qualitative systematic review ............................................ 155 

8.1 Preface..............................................................................................................................156 

8.2 Publication details ............................................................................................................ 156 

8.3 Highlights ........................................................................................................................ 156 

8.4 Statement of Authorship ........................................................................................... 157-158 

8.5 Publication ................................................................................................................ 159-180 

8.6 Supplementary Files ..................................................................................................181-204 

Chapter 9: Psycho-Oncological considerations for Indigenous populations ................. 205 

9.1 Preface.............................................................................................................................206 

9.2 Publication details .......................................................................................................... 206 

9.3 Highlights ....................................................................................................................... 206 

9.4 Statement of Authorship ......................................................................................... 207-208 

9.5 Publication .............................................................................................................. 209-229 
 

 

Overview of Section F 

 

Chapter 10: Diagnostic Accuracy of Confocal Laser Endomicroscopy for the Diagnosis 

of Oral Squamous Cell Carcinoma: A Systematic Review and Meta-Analysis ............. 230 

10.1 Preface............................................................................................................................231 

10.2 Publication details .......................................................................................................... 231 

10.3 Highlights ...................................................................................................................... 231 

10.2 Statement of Authorship ......................................................................................... 232-233 

10.3 Publication .............................................................................................................. 234-255 
 

 

Overview of Section G 

Chapter 11: Research update ............................................................................................. 256 

11.1 Preface............................................................................................................................257 

11.2 Overview of research ..................................................................................................... 257 

11.3 Progress of research ................................................................................................ 257-259 

11.4 International Papillomavirus Society statement for Indigenous populations ........... 259-261 

11.5 References ...................................................................................................................... 262 

Chapter 12: Conclusion and Recommendations ............................................................... 263 

11.1 Conclusion ..................................................................................................................... 264 

11.2 Specific recommendations from this research ............................................................... 265 

11.3 Strengths and Limitations ...................................................................................... 265-266 

SECTION F: FUTURE DIRECTION 

SECTION G: USING THE EVIDENCE 



v  

Appendices ........................................................................................................................... 267 

12.1 Appendix A - Baseline questionnaire- HPV-OPC study ............................................. I-XIII 

12.2 Appendix B - 12 – month follow up questionnaire ........................................... XIV-XXVII 

12.3 Appendix C - Protocol for the HPV-OPC project ..................................... XXVIII-XXXVIII 

12.4 Appendix D - Published baseline findings of the HPV-OPC project ................ XXXIX-LVI 

12.5 Appendix E - – HPV Vaccine Systematic Review ................................................. LVII-CI 



List of figures 

vi 

 

 

 
 

List of Figures 

 
Figure 2.1 - Structural and functional characteristics of HPV 

 
Figure 2.2 - The replication cycle of high-risk HPV in a differentiating epithelium 

Figure 2.3 - Functions of HPV Genes and their proteins 

Figure 2.4 - Parts of the throat / pharynx; anatomical boundaries of the oropharynx 

 
Figure 2.5 - Simplified model illustrating viral oncogenes E6 and E7 which play a key role in 

the retraction of cell cycle control, apoptosis and promotion of genetic variability that 

contributes to the progress of cancer. 

Figure 2.6 - Distinct phenotypic features of HPV positive oropharyngeal carcinoma (A) as 

compared to HPV negative oropharyngeal carcinoma (B) 

Figure 2.7 - Vaccine efficacy 

 
Figure 2.8 - Progress of vaccination in prophylactic human papillomavirus vaccines 

Figure 2.9 - Flowchart illustrating the thesis structure 

Figure 3.1 - (a) Project overview: study plan showing part 1 and 2 with red circled area 

outlining research contained in this thesis (b) post COVID-19 modifications of research 

contained within this thesis. 

Figure 3.2 - Description of recruitment strategies involved in this project 

 
Figure 3.3 - Schematic diagram outlining the framework of the studies conducted and presented 

in this thesis 



vii 

List of tables   

 

 
 

List of Tables 

 

 
Table 2.1 - The basic structural and functional features of Human Papillomavirus 

Table 2.2 - Description of different major branches or genus of human papillomavirus 

Table 2.3 - HPV type and disease association 

Table 2.4 - HPV type and disease association 

Table 2.5 - Methods of HPV detection 

Table 2.6 - HPV Vaccine timeline and chronological journey 

Table 11.1 - Scope of thesis according to aims of project 



viii 

Keywords   

 

 
 

Keywords 
 

 

Human Papillomavirus 

Indigenous health 

Oral health 

Oropharyngeal cancer 

Indigenous Australians 

Screening tools 

Natural history 

Oral cancer 

Persistence 

Clearance 

Heck’s Disease 

HPV16/18 

Mixed methods 

Qualitative research 



Abbreviations and Acronyms 

ix 

 

 

 

 

List of Abbreviations and Acronyms 

ACCHO ‒ Aboriginal Community Controlled Health Organisations 

ACIP ‒ Advisory Committee on Immunization Practices 

AJCC – American Joint Committee on Cancer 

ATPase – Adenosine Triphosphate Enzyme 

CI ‒ Confidence Intervals 

CLE – Confocal Laser Endomicroscopy 

DCOHS – Dental Care and Oral Health Study 

DNA ‒ Deoxyribonucleic acid 

DNA ISH ‒ Deoxy ribonucleic Acid – In-situ Hybridization 

DTA – Diagnostic test of Accuracy 

ENTREQ – Enhancing transparency in reporting the synthesis of qualitative research 

EQ-5D ‒ European Quality of Life indicator or EuroQol 

EV-HPV – Epidermodysplasia verruciformis Human Papillomavirus 

FDA – U.S. Food and Drug Administration 

HCC – Health Care Card 

 

HPV ‒ Human papilloma Virus 

 

HPV-OPC ‒ Human Papillomavirus – Oropharyngeal Carcinoma Study 

hrHPV ‒ High-risk HPV 

HRQoL ‒ General health related quality of life 

 

HSROC ‒ Hierarchical summary receiver-operating characteristic 

IHC ‒ Immunohistochemistry 

IPVS – International Papillomavirus Society 

JBI – Joanna Briggs Institute 

MANOVA ‒ Multivariate analysis of variance 



Abbreviations and Acronyms 

x 

 

 

 

 

MEDLINE – Medical Literature Analysis and Retrieval System Online 

mRNA ‒ Messenger Ribonucleic Acid) 

NACCHO – National Aboriginal Community Controlled Health Organisation 

NHRMC ‒ National Health and Medical Research Council 

NIH – National Institute of Health 

NS – Not Specified 

OHIP-14 ‒ Oral health Impact Profile 

OHRQoL ‒ Oral health related quality of life 

OPSCC ‒ Oropharyngeal squamous cell carcinomas 

OSCC – Oral squamous cell carcinoma 

PCR ‒ Polymerase Chain Reaction 

 

PRISMA ‒ Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

ROC – Receiver Operating Characteristic Curve 

RR ‒ Risk Ratio 

 

SEM ‒ Social Ecological Model 

SES ‒ Socio-economic Status 

SR ‒ Systematic Review 

SUMARI – System for the Unified Management, Assessment and Review of Information 

TAFE – Technical and Further Education 

TNM ‒ Tumor (T), nodes (N), and metastases (M) 

WHO – World Health Organisation 



List of symbols 

xi 

 

 

 

 

 

List of Symbols 

% – Percentage 

* – P<0.05 

≥ – great than or equal to 

i.e. – For example 

N – Sample size 

- – Not available 



Abstract 

xii 

 

 

 

Thesis Abstract 

 

 
Current trends suggest that the prevalence of oropharyngeal squamous cell carcinomas 

(OPSCC) associated with human papillomavirus (HPV) is increasing. Although Indigenous 

Australians have high rates of OPSCC, the incidence of oral HPV and the associated risk factors 

in this group are unknown. This thesis is an embedded component of a larger National Health 

and Medical Research Council (NHRMC) funded project titled 'Human Papillomavirus and 

Oropharyngeal Carcinoma amongst Indigenous Australians'. This thesis primarily explores the 

prevalence of HPV infections, accompanied by a qualitative insight regarding awareness and 

prevention strategies amongst Indigenous populations. 

The thesis is broadly divided into seven sections, with each section comprising twelve Chapters. 

Section A is an introduction of the thesis and includes Chapter 1, which is an overview of HPV, 

oropharyngeal carcinoma, and cancer burden amongst Indigenous Australians. Chapter 2 

includes a review of the literature summarizing the prevalence of oral HPV amongst Indigenous 

populations globally and the prevalence of high-risk HPV infections amongst Indigenous 

populations. The Chapter concludes by highlighting identified gaps in research, followed by 

the aim and a basic outline of this thesis. 

Section B comprises Chapter 3, which describes the objectives of the larger HPV project and 

outlines the nested aims and expected contributions covered in this thesis. It describes the 

methodology and study design highlighting the research questions explored. 

Section C includes Chapter 4, which comprises comparative research highlighting the general 

health and oral health inequalities faced by Indigenous Australians. It includes analyses of the 

data collected as a part of the broader HPV project. 
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Section D comprises three Chapters (Chapters 5 to 7), which provide details of HPV infection 

more broadly among Indigenous Australians. Chapter 5 is a systematic review and meta- 

analysis on the prevalence of HPV infection amongst Indigenous Australians. Chapter 6 is an 

analysis of the risk factors associated with incidence, persistence, and clearance of oral HPV 

infection at 12 months, as observed in the HPV project. Baseline findings of the HPV project 

showed an unexpectedly high prevalence of HPV 13 and 32, which are frequently associated 

with Heck's Disease (asymptomatic, benign neoplastic condition caused by HPV 13 or 32). 

Chapter 7 is a critical review of literature for Heck's disease and provides an insight into the 

age, sex, clinical presentation, genetic predisposition, ethnic association, global burden, and 

available treatment strategies. 

Section E is the qualitative component of this thesis, and includes Chapters 8 and 9. Chapter 8 

addresses the high risk of Indigenous populations at a global level in experience of both HPV 

infection and HPV-related cancers. It presents a social-ecological model of HPV infection 

awareness and cervical cancer prevention among Indigenous women, offering a holistic and 

practical approach for Indigenous health policymakers. Chapter 9 is the psychological 

evaluation of the different emotions felt by Indigenous participants after hearing about cancer 

in the family or community. It discusses the critical importance of psycho-oncology, and the 

considerations for Indigenous peoples. 

Section F includes Chapter 10, involving the discussion of future objectives arising from this 

research. Clinical examinations are to be included in the next phase of this project and this 

Chapter is a proposition of using confocal imaging as a suitable screening tool and its 

diagnostic test of accuracy. 

This thesis identifies the general and oral health inequalities faced by Indigenous Australians, 

and the increased burden of HPV infection and its associated carcinomas. An ethnic 
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predisposition to Heck's disease was identified with a large proportion of affected people 

having an Indigenous origin. The qualitative component identified a large gap regarding the 

awareness and prevention of HPV infection amongst Indigenous populations. It also produces 

a model to address this gap at an individual, family, community, and system level. The psycho- 

oncological evaluation demonstrated that, for Indigenous peoples, the experience of cancer care 

is complex as the health of an individual is determined by the emotional, cultural, social, and 

physical well-being of an entire community. The diagnostic test of accuracy for confocal laser 

endomicroscopy shows exceptionally high sensitivity and specificity for diagnosing oral 

squamous cell carcinoma. The next step would be its transference to a clinical setting and its 

adaptation as a portable tool for screening of oropharyngeal cancer amongst Indigenous 

Australians. 
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SECTION A: INTRODUCTION 

 

Overview of Section A 

 
Section A provides an introduction to this thesis. It its broadly divided into five parts, the first 

provides an overview of the basic structural and functional details of Human Papillomavirus 

(HPV). The second provides an understanding of oropharyngeal carcinoma and its association 

with HPV. The third describes HPV vaccines and their development. The fourth describes 

Indigenous populations and the health inequalities faced. The final part of this section describes 

a gap in the existing research and concludes by presenting the main aim for the present research. 
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1.1 PREFACE 

 
Human papillomavirus (HPV) infection has been long recognised as a source of morbidity and 

mortality with distinct carcinogenic potential. There has been tremendous progress in 

understanding the structure of HPV and its pathogenesis. Most HPV infections (whether high 

risk or low risk) resolve without any medical intervention or treatments and go undetected. 

Persistent or progressive infections, however, remain difficult to treat. Human papillomavirus 

infection is one of the most common sexually transmitted diseases in the world, and cervical 

cancer still causes significant morbidity and mortality. However, OPSCC has now surpassed 

cervical cancer as the most common HPV-driven cancer1. 

Higher prevalence of risk factors, poor outcomes, and under-reporting are among the cancer 

control challenges for Indigenous peoples. Although Indigenous Australians have high rates of 

OPSCC, the prevalence and incidence of oral HPV infection and associated risk factors in this 

group are unknown. Understanding this important phenomenon and developing relevant 

preventive/adaptive strategies is the underlying rationale for this research. 

This Chapter outlines the background to the body of research supporting this thesis and 

summarises the burden of HPV infections and associated cancers in Indigenous Australians. 

The Chapter concludes by outlining the overarching aims and the structure of the thesis. 
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1.2 BACKGROUND 

 
Human Papillomaviruses (HPV) are a whole spectrum with a multitude of subtypes and 

variants. They have posed an enigma from initial discovery, with the implications still being 

evaluated and researched. HPVs are broadly divided into high and low risk types according to 

oncogenic potential2. HPV is considered the prime etiological agent of cervical cancers 3,4. 

HPV has also been correlated with ano-genital, vulvar, penile and oropharyngeal carcinomas4. 

The incidence of HPV infection and its related cancerous and precancerous lesions are governed 

by many risk factors.3-5 These include onset of sexual activity, multiple sexual partners, sexual 

practices, residential locations, age, and other demographic and socioeconomic factors. 

Nationwide surveys are currently underway to record the population-level prevalence of this 

virus and its consequences. According to one survey, high-risk HPV types were the most 

common sexually transmitted infection in Australia, with an estimated 4 out of 5 Australians 

having a high risk (HPV) infection at some point in their lives6. At a global level, there is 

speculation that Indigenous populations are at a higher risk for HPV infections and their 

sequelae due to a range of factors. There are currently no population evaluations of carriage of 

high-risk HPV (hrHPV) types in the upper aero-digestive tract among Aboriginal and Torres 

Strait Islander Australians6. This is a substantial deficit in the contemporary knowledge base, 

particularly given the higher risk for oropharyngeal cancer among this population. To 

determine prevalence of hrHPV, and risk factors associated with the infection among 

Indigenous populations, data on prevalence using sensitive HPV detection methods are 

necessary6. Also necessary are Indigenous Australian views and understandings of HPV 

infections, barriers to and facilitators of HPV vaccines, and community experiences of OPSCC. 
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2.1 HUMAN PAPILLOMAVIRUS 

 
2.1.1 Introduction 

 
Papillomaviruses are a group of DNA viruses which cause papillary or wart-like growths on 

the bodies of human and other animals1. There are more than 40 sexually transmitted types of 

HPV that infect the skin and mucous membranes1. In infected individuals, the immune system 

normally eliminates the virus within two years, but in some individuals, persistent HPV 

infection causes cervical cancer and genital warts (broadly categorised as high risk and low 

risk based on their oncogenic potential i.e. their ability to cause cancer)2. HPVs are not 

classified into serotypes but into genotypes on the basis of deoxyribonucleic acid (DNA) 

sequence1,2. 

2.1.2 Structure and Functional characteristics 

The structural and functional characteristics of HPV are demonstrated in Figure 2.1 - 2.3 and 

Table 2.1 
 

Figure 2.1: Structural and functional characteristics of HPV1,2 
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The virus comprises 8 open reading frames which form corresponding proteins, which are 

broadly divided into E (Early) and L (Late) types. Each component/protein has a distinct 

function in the lifecycle of this virus. 

Table 2.1 - The basic structural and functional features of Human Papillomavirus1-5
 

E1#
  Factors that recognize the origin of replication 

 

 Ability of HPVs to establish their genome in basal cells relies upon it 

 

 Recognizes and binds to the viral origin of DNA replication as a hexameric 

complex 

 Necessary for viral DNA replication 

 

 Interacts with replication protein A (RPA), which results in the rapid 

stabilization of single-stranded DNA generated by E1 helicase activity 

Interaction with H1 histone plays a role in unravelling the viral chromatin by 

removing H1 histones before unwinding the DNA. 

E2#  Factors that recognize the origin of replication 

 

 Main regulator of viral gene transcription 

 

 Binds the viral transcriptional promoter as a dimer 

 

 Involved in viral DNA replication 

 

 Interacts with and recruits E1 to the origin 

 

 Ability of HPVs to establish their genome in basal cells relies upon it 

E4#
  Involved in the late stages of the life cycle of the virus 

 

 Interacts with the keratin cytoskeleton and intermediate filaments 

 

 Localizes to nuclear domain 10 

 

 Induces arrest in cell cycle at stage G2 
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  Facilitates virus assembly and release - required for viral DNA amplification 

 

and expression of the L1 capsid gene (in Cottontail Rabbit Papillomavirus) 

E5#
  Function during both early and late phases 

 

 Necessary and sufficient to induce suprabasal DNA synthesis (both E16 & 31) 

 

 Induces unscheduled cell proliferation 

 

 Interacts with 16k subunit C of vacuolar ATPase 

 

 Activates growth factor receptors and other protein kinases 

 Inhibits apoptosis and inhibits traffic of major histocompatibility complexes to 

the cell surface. 

E6#
  Induces DNA synthesis 

 

 Induces telomerase 

 

 Prevents cell differentiation 

 

 Interacts with four classes of cellular proteins: transcriptional co-activators, 

proteins involved in cell polarity and motility, tumour suppressors and inducers 

of apoptosis primarily p53, and DNA replication and repair factors. 

 Target a number of negative regulators of the cell cycle, primarily p105Rb 

 

 Facilitate stable maintenance of viral episomes 

 

 Stimulate differentiating cells to re-enter the S phase 

 

 Ability of HPVs to establish their genome in basal cells relies upon it 

E7#  Targets a number of negative regulators of the cell cycle primarily p53 

 

 Facilitates stable maintenance of viral episomes 

 

 Stimulates differentiating cells to re-enter the S phase 

 Ability of HPVs to establish their genome in basal cells relies upon it (in some 

cases) 
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  Necessary and sufficient to induce suprabasal DNA synthesis (HPV 16) 

 

 Induces unscheduled cell proliferation 

 

 Interacts with histone acetyl transferases 

 Interacts with negative regulators of the cell cycle and tumour suppressors 

primarily p105Rb. 

L1#
  Assemble the proteins in capsomeres which form icosahedral capsids around 

viral genome during the production of more virions 

 Major viral structural protein - assembles in capsomeres and capsids 

 

 Interacts with L2 

 

 Interacts with cell receptor(s) 

 

 Encodes neutralizing epitopes 

# E1, E2, E4, E5, E6, and E7 - Six early genes of the HPV Genome 

L1 and L2 – Two late genes of the HPV genome 

 

 

 

Figure 2.2: The replication cycle of high-risk HPV in a differentiating epithelium3 
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2.1.3 HPV Genus Branches 

 
The traditional HPV taxonomic system included types, with each genetic variant considered a 

subtype. The modern taxonomic system has depicted the categorisation in the form of a large 

tree with major and minor branches. The major branches, also referred to as the genus or genera, 

are usually identified by Greek letters. The minor branches depict the subtypes with biological 

similarities and differences in the genetic makeup. A detailed description of different major 

branches or genus are tabulated in Table 2.2. 

Table 2.2 Description of different major branches or genus of human papillomavirus2-5
 

 
 

Alpha- 

 

papillomavirus 

Mucosal and cutaneous lesions in humans and primates. High- and 

low-risk classification based on molecular biological data: high-risk 

types (pre- and malignant lesions) immortalize human keratinocytes; 

Figure 2.3: Functions of HPV Genes and their proteins5 
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 low-risk types (benign lesions) do not. Recent compilations of 

epidemiological data demonstrate more frequent association of 

specific species at high-risk types. 

Beta-papillomavirus Cutaneous lesions in humans, Infections exist in latent form in 

general population, activated under conditions of immune 

suppression. Also referred to as EV–HPV types due to close 

association with disease Epidermodysplasia verruciformis (EV). 

Gamma- 

 

papillomavirus 

Cutaneous lesions in humans, Histologically distinguishable by 

 

intracytoplasmic inclusion bodies specific for type species 

Delta-papillomavirus Lesions in ungulates, Induces fibro-papilloma’s in the respective 

 

host. Trans-species transmission occurs inducing sarcoids. 

Epsilon- 

 

papillomavirus 

BPV; cutaneous papilloma’s in cattle 

Zeta-papillomavirus Cutaneous lesions in horses 

Eta-papillomavirus Avian papillomaviruses, Cutaneous lesions in host 

Theta- 

 

papillomavirus 

Avian papillomaviruses, Cutaneous lesions in host 

Iota-papillomavirus Rodent papillomaviruses, Cutaneous lesions 

Kappa- 

 

papillomavirus 

Isolated from rabbits, Cutaneous and mucosal lesions 

Lambda- 

 

papillomavirus 

Animal papillomaviruses, Benign mucosal and cutaneous lesions 
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Mu-papillomavirus Human papillomaviruses, Cutaneous lesions, Histologically 

distinguishable by intracytoplasmic inclusion bodies specific for 

type species 

Nu-papillomavirus Human papillomavirus, Benign and malignant cutaneous lesions 

Xi-papillomavirus Bovine papillomaviruses, Induce true papilloma’s in host. 

 

Cutaneous or mucosal lesions 

Omicron- 

 

papillomavirus 

Isolated from hamsters, Mucosal lesions 

Pi-papillomavirus Isolated from hamsters, Mucosal lesions 

 

 

 

Table 2.3 Chronological evolution of HPV from 400BC until 2020 6-59
 

 
 

 
 

400 BC 

Hippocrates describes Warts as a disease. Hence, the first mention of papilloma- 

 

like growths and their characteristics in the history of medical sciences. 

 
 

1842 

Dr Rigoni Stern suggests a link between sexual activity and the incidence of 

cervical cancer; and hypothesizes an infectious association between the two 

entities. 

1891 Payne et al commented on the infectious nature of cutaneous warts and wart-like 

 

growths. 

 
 

1896 

Jodassohn et al also made speculations and observations on the aetiology of 

 

warts and an infectious connection. 

 
 

1901 

Heidingsfield et al studied and observed the findings in a prostitute, who 

complained of a condylomatous growth on her tongue after oral sexual activity; 

and suggesting a contagious mode of transmission of the etiologic infectious 

agent. 
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1907 

Ciuffo se al, performed experiments using the cellular filtrate of warts and 

 

transferring infectious growths. He concluded by suggesting a viral aetiology. 

 
 

1911 

Francis Peyton Rous et al, discovered the first oncogenic virus (RSV – Rous 

 

Sarcoma Virus). 

1923 Ullman et al postulated the aetiology of laryngeal papilloma with a virus. 

1924 Serra et al studied the occurrence of warts on genitals. 

1933 Discovery of the Shope Virus/ Cottontail Rabbit Virus. Shope et al studied the 

growth and malignant transformation of cutaneous papilloma’s in ten rabbits after 

inoculating them with a virus procured by him from ‘cottontail’ rabbits. The 

cancers developed in each one of the rabbits along with metastatic potentials and 

features in five out of the ten. This was the first investigation and proof that a 

virus could cause malignancy in mammals. 

1949 Strauss et al provided breakthrough evidence of viral particles presence in tissues 

procured from wart like growths. They observed intranuclear inclusion bodies in 

the epidermal cells of five cases of children with wart like lesions on their hands. 

On electron microscopic examination of the supernatant they observed spherical 

particles in a  crystalline or  layered arrangement; which was similar to the 

arrangement seen viral lesions. 

1965 Crawford et al and Klug & Finch et al studied the DNA structure of the ‘Human 

 

Wart Virus’, and found a circular double stranded DNA structure. 

1967 Rowson and Mahy et al termed the virus linked to viral growth as the ‘Human 

 

Wart Virus’ 

1969 Almeida et al performed particle agglutination studies and observed an antigenic 

 

difference in the cutaneous and genital wart viruses. 
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1972 It was popularly thought that the occurrence of cervical cancer was associated 

with the Herpes Simplex Virus (HSV), but after hybridization experiments the 

DNA isolated from cervical cancer tissues did not hybridize with HSV DNA 

strands; therefore, eliminating the involvement of HSV in cervical cancer. 

1975 DNA sequencing technique emerges. 

 

Newell et al sees a dramatic increase (five to six-fold) in the occurrence of oral 

cancer in females with pre-existing cervical cancer. 

Zur et al was working with cancer causing Epstein-Barr Virus (EBV), and 

became interested in the fact that although cancer is not contagious how was it 

that cervical cancer was seemingly sexually transmitted, especially high rate of 

incidence in women who were young and sexually active and also with multiple 

sexual partners 

1976 Zur et al published an article “Condyloma Acuminata and Human Genital 

Cancer”, in which he presented his hypothesis of HPV involvement in Cervical 

Cancer. 

Meisels and Fontin studied the cytologic features of cells isolated from the 

cervical cancer patients and noticed Koilocytic cells with a distinct halo. 

Gissmann L et al, observed in their previous studies that different clinical 

pictures were observed via the viral agent, suggesting different subtypes and 

genetic heterogeneity in papilloma viruses which have a histologically similar 

picture. 

1977 Orth G et al, reported the immunological, genetic and biochemical representation 

of another type of HPV isolated from warts commonly found on the hand. The 

restriction enzyme analysis revealed a different DNA in these lesions as 

compared to the DNA previously isolated from plantar warts. And no sequence 
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 homology was detected between the two DNAs. Further experimentation 

continued and by using molecular hybridization techniques they observed that 

the two viruses show diverse polypeptide patterns with dissimilar antigenic 

properties. 

1982 The first Papillomavirus was sequenced. Namely the Bovine Papillomavirus 1 

(BPV-1) by Chen et al. The entire nucleotide sequence of the double-stranded 

circular DNA of BPV-1 was determined. Scrutiny of the findings in combination 

with other transcriptional data for the virus provided a basis for determining the 

organization of the papillomavirus genome. 

1983 POLYMERASE CHAIN REACTION developed by Mullis et al. 

 

Zur et al performed experiments on the HPV strains isolated from cervical cancer 

samples and isolated HPV 6 and 11. He emphasised the strong link between HPV 

6 and 11 in cervical cancer. 

Syrjanen et al gave the first hints of a possible association of HPV in Oral 

Squamous Cell Carcinoma. He performed experiments on oral premalignant 

lesions and demonstrated the presence of Papillomavirus in these lesions. 

1984 HPV 18 was identified using human cell lines (HeLa lines) by Boskart et al. 

1985 Another batch of experiments by the same team on samples from German, 

Brazillian and African females led to the isolation of HPV 8,9,10 and 11. 

One HPV strain from a Brazilian patient did not match any of the existing strains 

and hence led to the discovery of HPV 18. 

HPV 16 was isolated by Gissman et al using the Southern Blot Hybridization 

 

technique with HPV 11. It was labelled as HPV 16 by Durst et al. 
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 Simultaneously Schwartz et al were performing selective transcriptions of E6 and 

E7 genes, noticing specific deletions during the integration of viral DNA into 

host DNA. 

The findings of Schwarz et al were confirmed by Yee et al by further 

experiments. 

Loning et al and de Villiers also studied the presence of HPV in oral squamous 

cell carcinoma samples and suggested the presence of specific types in oral and 

oropharyngeal cancer. They tested 13 oral cancer samples out of which 3 tested 

positive for HPV 16, one tested positive for HPV 11 and one tested positive for 

HPV 27 (initially HPV 2) 

1986 Yasumoto et al researched the cellular transformation in rodent cells owing to 

 

viral oncogenes. 

1987 Durst et al and Pirisi et al observed cellular changes in keratinocytes by viral 

 

oncogenes. 

1988 An evident association between high risk HPV and cervical cancer was made and 

 

established. 

1990 Werness et al investigated HPV 16, and observed the E6 protein binding to the 

 

p53. 

1991 A recombinant L1 and L2 were assembled in vitro. 

1992 Dyson et al investigated HPV 16, and observed the E7 protein binding to pRb. 

The first phylogenetic tree of the human papillomavirus was suggested. 

Owing to global epidemiological studies (Munoz and Bosch et al), HPV 16 and 

 

18 were recognised and major risk factors. 
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1993 Experimentation regarding the oncogenic potential of these viruses was 

underway. Lambert et al and Arbeit et al induced tumor growth in transgenic 

animals and observed the factors associated with it. 

1995 The Organisation of IARC recognises HPV as potentially carcinogenic to 

humans. 

The first FDA approval for HPV DNA testing was approved. 

1998 Monovalent HPV 16 vaccine trail 

2000 Epidemiological studies confirm the involvement of HPV in Oropharyngeal 

 

carcinoma. 

2002 Phase III 4v HPV vaccine trial 

2003 Papillomaviridae was recognised as a distinct family. 

2005 Phase III 2v HPV vaccine trail 

2006 Quadrivalent Vaccine against HPV 6, 11, 18., licenced by FDA 

2007 2v HPV licenced by Australia and EU 

2009 2v HPV licensed by FDA; phase III 9v HPV vaccine trials 

2014 WHO recommends a 2-dose schedule; 9v HPV FDA approval 

2016 Data on 2-dose 9V HPV schedule in adolescents 

2018 WHO prequalification of 9v HPV; Australia revised to 2-dose 9v HPV schedule 

2020 A novel E. coli produced bivalent HPV vaccine licensed in China 

# HPV – Human Papillomavirus, FDA - U.S. Food and Drug Administration, IARC – International 

Agency FOR Research on Cancer, WHO – World Health Organisation, EU – European Union, E. coli 

– Escherichia coli 

2.2 OROPHARYNGEAL CARCINOMA 

 

Anatomically, the posterior part of the oral cavity comprises the pharynx, which is broadly 

divided into 3 compartments; nasopharynx, oropharynx and laryngopharynx (Figure 2.4). 
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Figure 2.4: Parts of the throat / pharynx (left); anatomical boundaries of the oropharynx 60,61 

 

 
 

The contents of the oropharynx are base of the tongue, palatine tonsils, soft palate and 

oropharyngeal mucosa; anatomical boundaries of the oropharynx (Figure 2.4) are as follows: 

• Anteriorly, circumvallate papillae of tongue and anterior tonsillar pillars 

 

• Posteriorly, pharyngeal constrictor muscles 

 

• Superiorly, soft palate 

 

• Inferiorly, epiglottis and glossoepiglottic fold. 

 
Head and neck cancer is the sixth most common cancer, with approximately 640,000 new cases 

each year worldwide62. Despite a general decline in the incidence of most head and neck 

cancers in recent years63, the incidence of OPSCC has increased, especially in the developed 

world. 

Approximately 90% of oropharyngeal cancers are squamous cell carcinomas62. The increase in 

incidence of OPSCC can be explained by the increase in HPV-related oropharyngeal 

carcinoma. For example, an advancing relative increase in the detection of HPV infection in 

OPSCC cases has been noted over the past three decades in Sweden (23.3% in 1970 to 93% 
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between 2006 and 2007)64. Similarly, HPV related OPSCC has been reported in 60-80% of the 

recent oropharyngeal cases in the US, compared with 40% in the prior decade62. 

HPV induced cancerous changes within cells are due to fluctuations in the genetic functioning 

of cells. This process has been well described in the flowchart below (Figure 2.5) 

 

HPV associated oropharyngeal carcinomas show distinct histological features including poor 

differentiation, scant keratinization and a basaloid phenotype (Figure 2.4). 

Figure 2.5: Simplified model illustrating viral oncogenes E6 and E7 which play a key role in 

the retraction of cell cycle control, apoptosis and promotion of genetic variability that 

contributes to the progress of cancer. 65 
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Based on their association with cervical cancer and precursor lesions, HPVs can also be 

grouped to high- and low-risk HPV types. Low-risk HPV types include types 6, 11, 42, 43, and 

44. High-risk HPV types include types 16, 18, 31, 33, 34, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, 

and 70. Included in the high-risk group are some HPV types that are less frequently found in 

cancers but are often found in squamous intraepithelial lesions (SILs)66 (Table 2.4). 

Table 2.4: HPV type and disease association67
 

 
 

Disease HPV Type 

Plantar warts 1, 2, 4, 63 

Common warts 2, 1, 7, 4, 26, 27, 29, 41, 57, 65, 77, 1, 3, 4, 

 

10, 28 

Flat warts 3, 10, 26, 27, 28, 38, 41, 49, 75, 76 

Other cutaneous lesions (e.g., epidermoid 

 

cysts, laryngeal carcinoma) 

6, 11, 16, 30, 33, 36, 37, 38, 41, 48, 60, 72, 

 

73 

Epidermodysplasia verruciformis 2, 3, 10, 5, 8, 9, 12, 14, 15, 17, 19, 20, 21, 22, 

 

23, 24, 25, 36, 37, 38, 47, 50 

Recurrent respiratory papillomatosis 6, 11 

Figure 2.4: Distinct phenotypic features of HPV positive oropharyngeal carcinoma (A) as 

compared to HPV negative oropharyngeal carcinoma (B)65 
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Focal epithelial hyperplasia of Heck 13, 32 

Conjunctival papilloma’s/carcinomas 6, 11, 16 

Condyloma acuminata (genital warts) 6, 11, 30, 42, 43, 45, 51, 54, 55, 70 

Cervical intraepithelial neoplasia 

 

 Unspecified 

 

 

 Low risk 

 

 

 High risk 

 

 
30, 34, 39, 40, 53, 57, 59, 61, 62, 64, 66, 67, 

 

68, 69 

 

Low risk 6, 11, 16, 18, 31, 33, 35, 42, 43, 44, 

 

45, 51, 52, 74 

 

16, 18, 6, 11, 31, 34, 33, 35, 39, 42, 44, 45, 

 

51, 52, 56, 58, 66 

Cervical carcinoma 16, 18, 31, 45, 33, 35, 39, 51, 52, 56, 58, 66, 

 
68, 70 

 

 

 
 

HPV related OPSCC has a more favourable prognosis than non-HPV related OPSCC, which 

has resulted in a scaling back of treatment intensity for these carcinomas69,70. The reason for an 

improved survival is partially understood; it may be the outcome of an amplified 

immunological response to HPV antigens in the host71, or an augmented sensitivity to 

radiotherapy due to wild-type p53, causing an upsurge in apoptosis72. HPV status stratification 

for newly diagnosed patients is emphasised due to an improved prognosis. 

The different methods to detect HPV status in a tumour specimen have been summarised below 

in Table 2.5. 
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Table 2.5: Methods of HPV detection73
 

 
 

Detection Method Advantages Disadvantages 

PCR 
(Polymerase Chain Reaction) 

High sensitivity Low specificity 

 Widely available Cumbersome 

DNA ISH 

(Deoxy ribonucleic Acid – In-situ 

Hybridization) 

High specificity Low sensitivity 

E6/E7 mRNA 
(Messenger Ribonucleic Acid) 

High sensitivity May require fresh frozen 
tissue 

 High specificity Cumbersome 

E6/E7 protein IHC 

(Immunohistochemistry) 
High specificity Questionable sensitivity 

  Technically difficult 

p16 IHC 
((Immunohistochemistry) 

Very high sensitivity Questionable specificity 

 Widely available  

Morphology Always available Imperfect correlation 

 
No expense Questionable 

reproducibility 
 

 

 

The burden of sexual transmission of HPV can be explained by the evolution of oral sexual 

behaviours leading to an increase in incidence of HPV related OPSCC74,75. Patients are typically 

younger76, and as the consequences are comparatively favourable, there is an increased 5-year 

survival rate75. Other risk factors for OPSCC include tobacco consumption77, 78, alcohol 

intake78, poor dietary intake76, superimposed bacterial or fungal infections (Candida)79 and a 

range of sexual behaviours75 (multiple sexual partners, unprotected sexual practices, early onset 

of sexual behaviours). 

2.3 HPV VACCINE AND CANCER 

 
HPV vaccine efficacy has been recorded as described below in Figure 2.7 by Zhou X et al56 in 

2020. 
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As per a study in 2020, the coverage of prophylactic HPV vaccinations at a global level is 

slowest in Africa (1%) and Asia (2%). 

Figure 2.7 Vaccine efficacy56 

Figure 2.8 Progress of vaccination in prophylactic human papillomavirus vaccines56 

SOUTH 
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Table 2.6 HPV vaccine timeline and chronological journey57,58
 

 
 

Year Month Agency Vaccine Recommendation/Approval 

2006 June FDA* 4v HPV Approved vaccine for use in females 9-26 years of 

 

age 

 
June ACIP 4v HPV Recommended routine vaccine for females 11-12 

 

years; catch-up 13-26 year; can be started at age 9 

2009 October FDA 2v HPV Approved vaccine for females 10-25 years of age 

 
October ACIP 2v HPV Recommended vaccination for females 11-12 years, 

 

catch up 12-13 years; can be started at 9 

 
October FDA 4v HPV Approved vaccine for use males 9-26 years of age 

 
October ACIP 4v HPV Recommended vaccination may be given to males 

age 9-26 years – did not recommend routine 

vaccination 

2011 October ACIP 4v HPV Recommended vaccination for males 11-12 years, 

catch up 13-21 years, and catch up 22-26 years for 

men who have sex with men or are 

immunocompromised; can be started at age 9. 

2014 December FDA 9v HPV Approved use in females 9-26 years 

   
9v HPV Approved use in males 9-15 years of age 

2015 February ACIP 9v HPV Recommended routine vaccination for females 11- 

12 years; catch up 13-26 years; can be started at age 

9 

   
9v HPV Recommended routine vaccination for males 11-12 

 
years; catch up 13-21 years; catch up 22-26 years 
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    for men who have sex with men or are immune 

 

compromised can be started at age 9 

 
December FDA 9v HPV Approved use in males 16-26 years of age 

2016 October FDA 9v HPV Approved use of a two does option for males and 

 
females 9-14 years 

 

*FDA – U.S. Food and Drug Administration, ACIP - Advisory Committee on Immunization Practices 

 
2.4 INDIGENOUS PEOPLES 

 
Indigenous peoples, as defined by the United Nations (2004)80, includes all 

 

‘People with a historical continuity with pre-invasion and pre-colonial societies that 

developed on their territories, and who consider themselves distinct from other sectors of 

the societies now prevailing on those territories’. 

Indigenous peoples are inheritors and practitioners of unique cultures and ways of relating to 

people and the environment. Indigenous peoples have retained social, cultural, economic and 

political characteristics that are distinct from those of the dominant societies in which they 

live. Indigenous peoples have sought recognition of personal identities, way of life, a right to 

traditional lands, territories and natural resources for centuries. Yet throughout history, rights 

have frequently been dishonoured and Indigenous peoples have been continually oppressed. 

There is now global recognition for the need of special measures which are necessary and 

required to protect the rights and culture of Indigenous peoples.80 

Colonial settlements resulted in environmental dispossession of traditional lands and 

resources, which has negatively impacted Indigenous peoples’ spiritual connections with the 

land and with each other.81-84 Indigenous peoples are over-represented among the socially 

disadvantaged in almost every country, predominantly in developed countries.85 Public policy 

created by colonial settlers in many countries has been aimed at the assimilation and cultural 

annihilation of Indigenous peoples, resulting in mass loss of culture, language and 
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community. Examples of assimilation policies include the Residential School System in 

Canada,86 the Stolen Generations of Australia87 and racial amalgamation in New Zealand.88 

Adelson’s (2005)89 notion of ‘the embodiment of inequity’, and similar works80,81 have 

demanded attention be paid to the ways in which the impacts of colonial legacies, 

marginalisation and discrimination manifest in Indigenous peoples’ health outcomes.84 

Previous works85-88 have explored the relationship between colonisation and the 

intersectional nature of social determinants of health, such as race, demonstrating that 

healthcare patterns are rooted in historic economic, social and political circumstances and 

power relations.89 

Globally, Indigenous peoples experience disproportionate health inequalities, in comparison 

to non-Indigenous populations, due to a unique history of colonial settlement.90 

Understanding the historical reasons for the ongoing health inequalities of Aboriginal and 

Torres Strait Islander health is critical in gaining the awareness to successfully engage with 

Aboriginal and Torres Strait Islander people and together envisaging a way forward. With the 

colonisation of Australia, the annihilation of the Aboriginal and Torres Strait Islander people 

began, through widespread massacres and the introduction of previously unknown infectious 

diseases. By 1850 only 10% of the Aboriginal and Torres Strait Islander population remained 

alive91. Aboriginal and Torres Strait Islander people were dispossessed of their lands and 

subsequently segregated onto reserves or missions. Government assimilation policies 

oversaw the widespread destruction of families and communities through the removal of their 

children, commonly referred to as the `stolen generations92. As Tom Calma, former 

Aboriginal Social Justice Commissioner stated; "Indigenous peoples are not merely 

`disadvantaged citizens´. The poverty and inequality that they experience is a contemporary 

reflection of their historical treatment as peoples. The inequality in health status that they 

continue to experience can be linked to systemic discrimination"93. 

Tom Calma went on to say that recognising the contemporary impact of colonisation on 

Aboriginal and Torres Strait Islander people remains a major challenge for those who seek to 
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understand the determinants of health among Aboriginal and Torres Strait Islander 

communities. Essentially, colonisation created significant barriers towards improving the 

health of Aboriginal and Torres Strait Islander people, and these barriers work on many levels; 

physician-patient interaction, delivery of health services as a whole, and the wider political 

and economic stage. Strategies and interventions need to be implemented at each of these 

levels to help create a holistic and culturally sensitive approach towards improving the health 

of Aboriginal and Torres Strait Islander people. 

At the level of health care, it is necessary to broaden our definitions of health to include the 

physical, mental, and spiritual wellbeing of entire communities, not just the symptomatic 

treatment of the individual. Western biomedical models of health, with their predominant 

focus on diagnosis, treatment and prevention, have the effect of reducing the Aboriginal and 

Torres Strait Islander identity to a series of health problems that need fixing. The constant 

discourse over Aboriginal and Torres Strait Islander dysfunction and inadequacy in public 

health practice; "disconnects Aboriginal and Torres Strait Islander people from their own 

identities, in a manner similar to past oppressive policies of colonisation, assimilation and 

integration"94. Moreover, the dominance of the biomedical model has resulted in public health 

efforts predominately directed at addressing the lifestyle risk factors on a platform of 

"personal responsibility"; mainly through health education. 

The Aboriginal and Torres Strait Islander construct of health is not just about the physical 

wellbeing of the individual. It is the social, emotional and cultural wellbeing of the entire 

community, a concept that is usually ignored by mainstream health services. It is therefore 

unsurprising that mainstream health services face additional challenges in trying to gain the 

trust of Aboriginal and Torres Strait Islander people. In terms of health service delivery, 

Aboriginal and Torres Strait Islander community controlled health services emphasise the 

importance of a holistic approach towards Aboriginal and Torres Strait Islander health care, 

where physical and mental wellbeing is linked to its historical and cultural context. They are 

also particularly vocal in deploring the lack of time spent on Aboriginal and Torres Strait 



Chapter 2 

28 

 

 

Islander studies in medical curriculums and are taking the initiative to educate non-Aboriginal 

and Torres Strait Islander doctors working with their organizations95. 

However, as Aboriginal and Torres Strait Islander Australians are a culturally, linguistically 

and experientially diverse population, national statistics may mask important geographic 

differences in their health and the determinants of their health. Cancer is a leading cause of 

mortality and reduced quality of life in the world, with a considerable and growing burden 

carried by low- and middle-income countries. 

Indigenous peoples suffer from a disproportionate burden caused by increased rates of cancer 

detection and consequentially worse outcomes and prognosis.96 Many factors contribute 

towards this inequality, including residing in remote locations, financial burdens, poor access 

to medical services, lack of awareness and mistrust in the medical system, compounded by 

implications of colonial legacies.97 

There is limited research on the incidence of HPV infection and associated oropharyngeal 

cancer among the Indigenous populations of Australia. This is a considerable gap in the 

current information, particularly given the higher risk for oropharyngeal cancer among 

Indigenous populations. A more nuanced understanding of the risk factors associated with 

HPV infection and oropharyngeal carcinoma is necessary. 
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“To us, health is about so much more than simply not being sick. It’s about getting a balance 

between physical, mental, emotional, cultural and spiritual health. Health and healing are 

interwoven, which means that one can’t be separated from the other.” – Aboriginal Medical 

Practitioner 

2.5 REVIEW OF LITERATURE 

 
The following section will combine the three key topics covered above, present a summary 

of the associated literature and identify research gaps. The first section will describe oral HPV 

infections amongst Indigenous populations at a global level. The second section will review 

the studies which have analysed the prevalence of oral HPV associated oropharyngeal 

carcinoma amongst Indigenous populations globally. The third section will reflect on findings 

specifically from Indigenous Australian data. 

2.5.1 Oral HPV infection and Indigenous populations 

 
More than 40 studies of the prevalence of cervical or genital HPV infection in Indigenous 

populations at a global level have been reported. Only one study, Garza-Ramos et al97 in 2020, 

reported the prevalence of oral HPV infection in an Indigenous community (Mexico). The 

authors observed an oral HPV infection prevalence of 12.1%, with most observed HPV types 

associated with benign pathologies. The authors reported a significant association between 

oral HPV infection and different sexual behaviours, such as multiple partners, unsafe sexual 

and oral sexual practices (i.e. without condoms or dental dams). The most prominent HPV 

type was HPV 13, which is associated with Heck’s disease (also known as Focal Epithelial 

Hyperplasia, it is an asymptomatic, benign neoplastic condition characterized by multiple 

white to pinkish papules that occur diffusely in the oral cavity, associated with HPV 13 or 

32). There were no adverse consequences reported. 

2.5.2 Oropharyngeal carcinoma and Indigenous populations 
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Five studies98-102 have reported the prevalence of oropharyngeal carcinoma in Indigenous 

population groups. None have investigated oral HPV infection associated oropharyngeal 

carcinoma among the population groups. Two studies reported differences between Indigenous 

and non-Indigenous population groups of different regions in Canada. 

Kelly et al98 found Alaska Indian men compared with New Mexico Indian men had increased 

prevalence of oral cavity/pharynx (specifically nasopharynx) cancers. They found that, in 

comparison with U.S. Whites, Alaska Indians had a higher overall rate of oral cavity/pharynx 

cancers. The incidence rates for nasopharyngeal and gallbladder cancer among Alaska Indian 

men was more than 10 times the U.S. Whites. 

Carriere et al99 reported the prevalence of cancers on the basis of oral cavity site affected in 

Canada, comparing both Indigenous (Inuit Nunangat) and non-Indigenous populations. The 

authors found that rates were higher among the Inuit Nunangat population compared with other 

Canadians. Particularly, the rate of cancer of the buccal cavity and pharynx was reported to be 

more than 4 times higher among females in Inuit Nunangat than among females in the rest of 

Canada. 

Frydrych AM et al100 explored the prevalence of oral and oropharyngeal carcinoma in an 

Indigenous population of Western Australia. The population sample was small (n=*), and there 

were no differences noted in the prevalence of oropharyngeal carcinoma among Aboriginal and 

non-Aboriginal population groups. 

Chelimo et al101 investigated the incidence of oropharyngeal and oral cavity squamous cell 

cancers by subsite, age, gender, ethnicity and social deprivation in New Zealand. The authors 

reported that Māori (New Zealand Indigenous population) had higher oropharyngeal cancer 

rates but lower oral cavity cancer rates than European/other ethnicities. This was the only study 

that mentioned the association of oral HPV infection and cancer of the oral cavity. The positive 
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impact of future vaccinations on the increasing rates of HPV associated carcinomas was 

described. 

Erickson B et al102 performed a study to determine whether there is a difference in 

epidemiology and survival outcomes between First Nations (Indigenous population groups of 

Canada) and non-First Nations patients with oral cancers. The authors found that although the 

mean incidence from 1998–2009 was not significantly different between First Nations and non- 

First Nations patients, disease specific survival was lower among Indigenous patients, with a 

5-year rate of 44.5% compared to 67.8% for non-Indigenous patients. 

2.5.3 HPV associated oropharyngeal carcinoma in Indigenous Australians 

 
The Cancer data registry103 of Australia reports the overrepresentation of Indigenous 

Australians in almost all cancer statistics, including cancers of the head and neck. Analysing 

the incidence trends for head and neck cancer from 2009 to 2013 shows that Indigenous 

Australians are 1.9 times more likely to be diagnosed than non–Indigenous Australians, and 

are 3.4 times more likely to succumb to the diagnosis.104 Risk of cancer death was associated 

with advanced stage at first observation, with more Indigenous than non-Indigenous 

individuals having distant metastases at diagnosis. 

Although there have been reports105 of a dramatic increase of HPV infection from 1987-2010 

(20.2%-63.5%), there have been no studies or reports which have specifically indicated the 

prevalence of oral HPV infection in Indigenous population groups of Australia. It is 

hypothesized that the prevalence of this infection would be high, given the HPV vaccine course 

completion rates across Indigenous adolescents is low.106 

2.6 THESIS AIM 

 
As the above literature suggests there is a particular dearth of information available on the 

prevalence HPV infection and its associated oropharyngeal carcinoma amongst Indigenous 
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populations. The aim of this study was to address this gap and to evaluate the burden of HPV 

infection and its associated cancers amongst Indigenous populations of South Australia. The 

experiences and barriers faced by Indigenous populations in regards to HPV infection, HPV 

vaccinations and OPSCC at a global level will be additionally be analysed. 

The format of this thesis is by publication. To aid the reader, clear navigation links have been 

included across sections and Chapters. Each section begins with an overview that outlines the 

Chapters in that respective section and ends with a section summary. Similarly, each Chapter 

begins with a preface. 

 

Figure 2.9: Flowchart illustrating the thesis structure 



Chapter 2 

33 

 

 

 

2.7. References: 

 
1. Doorbar J, Egawa N, Griffin H, Kranjec C, Murakami I. Human papillomavirus molecular 

biology and disease association. Rev Med Virol. 2015;25 Suppl 1(Suppl 1):2–23. 

doi:10.1002/rmv.1822 

2. IARC Working Group on the Evaluation of Carcinogenic Risks to Humans. Human 

Papillomaviruses. Lyon (FR): International Agency for Research on Cancer; 2007. 

(IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, No. 90.) 1, 

Human Papillomavirus (HPV) Infection. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK321770 

3. Stanley MA. Epithelial cell responses to infection with human papillomavirus. Clin 

Microbiol Rev. 2012 Apr;25(2):215-22. doi: 10.1128/CMR.05028-11. PMID: 

22491770; PMCID: PMC3346303. 

4. McMurray HR, Nguyen D, Westbrook TF, McAnce DJ. Biology of human 

papillomaviruses. Int J Exp Pathol. 2001;82(1):15-33. doi:10.1046/j.1365-2613.2001. 

00177.x 

5. Harden ME, Munger K. Human papillomavirus molecular biology. Mutat Res Rev 

Mutat Res. 2017; 772:3–12. doi: 10.1016/j.mrrev.2016.07.002 

6. Syrjanen, S. and K. Syrjanen (2008). "The history of papillomavirus research." Cent Eur 

J Public Health 16 Suppl: S7-13. 

7. Gross L. Papilloma’s, warts, and related neoplasms in rabbits, dogs, horses, cattle, 

hamsters and in man. Oncogenic Viruses. Volume 2. 3rd ed. Oxford: Pergamon Press; 

1983. 

8. Orth G. Epidermodysplasia verruciformis: a model for understanding the oncogenicity 

of human papillomaviruses. Ciba Found Symp. 1986;120: l57-74. 



Chapter 2 

34 

 

 

9. Oriel JD. Pathogenesis. In: Von Krogh G, Rylander E, editors. GPVI. Genito anal 

papillomavirus infection: a survey for the clinician. Karlstad: ConpharmAB; 1989 

10. Zur Hausen H, de Villiers EM. Human papillomaviruses. Ann Rev Microbial. 1994; 

48:427-47. 

11. Lowy DR. History of papillomavirus research. In: Campo MS, editor. Papillomavirus 

research: from natural history to vaccines and beyond. Hethersett: Caister Academic 

Press; 2006. p. 13-28. 

12. Rigoni-Stem A. Statistics relating to cancerous diseases. Gior Serviré Progr Pathol 

Terap. 1842; 2:507-17. 

13. Payne J. On the contagious rise of common warts. Br J Dermatol. 1891; 3:185. 

14. Adassohn J. Are common warts contagious? Verhandel D Deutsch Dem Gesellseh. 

1896; 5:497-512.  

15. Heidingsfreld ML. Flat acuminate warts. J Cutan Genitourinary Dis. 1901; 19:226-34 

16. Ciuffo G. Positive transfer with a filtrate of the common wart. Gior Ital D Mai Ven.1907; 

48:12-7. 

17. Serra A. Studies on the virus of warts, papilloma and acuminata warts. Giomale Italiano 

delle Malattie Veneree e delle Pelle. 1924; 65:1808-14. (In Italian.) 

18. Ullman EV. On the aetiology of the laryngeal papilloma. Aeta Otolaryngol. 1923; 5:317-

34. 

19. Findlay GM. Warts. In: A system of bacteriology in relation to medicine. Volume 7, 

Chapter XVIII. London: Great Britain Medical Research Council;1930. p. 252-258. 

20. Strauss MJ, Shaw EW, Bunting HL, Melnick J. Crystalline virus-like particles from skin 

papilloma’s characterized by intranuclear inclusion bodies. Proc Soe Exp Biol Med. 

1949 Oct;72(l):46-50. 



Chapter 2 

35 

 

 

21. Shope RE, Hurst EW. Infectious papillomatosis of rabbits: with a note on the 

histopathology. J Exp Med. 1933; 58:607-24. 

22. Rous P, Beard JW. The progression to carcinoma of virus-induced rabbit papilloma’s 

(Shope). J Exp Med. 1935; 62:523-48. 

23. Rous P, Kidd JG. The carcinogenic effect of a papilloma virus on the tarred skin of 

rabbits. I. Description of the phenomenon. J Exp Med. 1938; 67:399-422. 

24. Rous P, Friedewald WF. The effect of chemical carcinogens on virus induced rabbit 

papilloma’s. J Exp Med. l944; 79:511-38. 

25. Syverton JT, Daseomb HE, Wells EB, Koomen J Jr, Berry GP. The virus induced rabbit 

papilloma-to-carcinoma sequence. II. Carcinomas in the natural host, the cottontail 

rabbit. Cancer Res. 1950 Jul; IO (7):44O-4. 

26. Parsons RJ, Kidd JG. Oral papillomatosis of rabbis: a virus disease. J Exp Med. 1943; 

77:233-50. 

27. Olson C Jr, Cook RH. Cutaneous sarcoma-like lesions of the horse caused by the agent 

of bovine papilloma. Proc Soe Exp Biol Med. 1951 Jun;77(2):28l-4. 

28. Barrett TJ, Silbar JD, McGinley JP. Genital warts- a venereal disease. J Am Med Assoc. 

1954 Jan 23;154(4):333-4. 

29. Ayre JE, Ayre WB. Progression of pre-cancer stage to early carcinoma of cervix within 

one year; combined cytologic and histologic study with report of a case. Am J Clin 

Pathol. 1949 Aug;19(8):770-8. 

30. Koss LG, Durfee GR. Unusual patterns of squamous epithelium of the uterine cervix: 

cytologic and pathologic study of koilocytotic atypia. Ann NY Acad Sei. 1956 Mar 

30;63(6): 1245-61. 



Chapter 2 

36 

 

 

31. Koss LG. Carcinogenesis in the uterine cervix and Human papillomavirus infection. In: 

Syrjanen K, Gissmann L, Koss LG, editors. Papillomaviruses and human disease. 

Heidelberg: Springer-Verlag; 1987. p. 235-67. 

32. Lewandowski T, Lutz W. An ease of a hitherto undescribed skin disease 

(Epidermodysplasia verruciformis). Arch Dermatol Syphilol. 1922; 141:193.  

33. Jablonska S, Milewski B. Information on epidermodysplasia verruciformis 

Lewandowsky-Lutz; positive results of auto- and heteroinoeulation. Dermatological. 

1957Jul;115(1):1-22. 

34. Ito Y, Evans CA. Induction of tumours in domestic rabbits with nucleic acid preparations 

from partially purified Shope papilloma virus and from extracts of papillomata of 

domestic and cottontail rabbits. J Exp Med. 1961 ¡114:485-500. 

35. Crawford LV. A study of human papilloma virus DNA. J Mol Biol. 1965 Sep;13(2):362-

72. 

36. Klug A, Finch JT. Structure of viruses of the papilloma polyoma type. I. Human wart 

virus. J Mol Biol. 1965 Feb; 11:403-23. 

37. Dunn AE, Ogilvie MM. Intranuclear virus particles in human genital wart tissue 

observations on the ultrastructure of the epidermal layer. J Ultrastr Res. 

1968Feb;22(3):282-95. 

38. Almeida JD, Oriel JD, Stannard LM. Characterization of the virus found in human 

genital warts. Microbios. 1969; 3:225-32. 

39. Melnick JL. Papova virus group. Science. 1962 Mar 3O; I35:1128-30. 

40. Rowson KE, Mahy BW. Human papova (wart) virus. Bacteriol Rev. 1967 Jun;3l 

(2):110-31. 

41. Pyrhönen S, Penttinen K. Wart-virus antibodies and the prognosis of wart disease. 

Lancet. 1972 Dee 23;2(7791):1330-2. 



Chapter 2 

37 

 

 

42. Pyrhönen S, Johansson E. Regression of warts. An immunological study. Lancet. 1975 

Mar 15; l (7907):592-6. 

43. Pyrhönen S, Neuvonen E. The occurrence of human wart-virus antibodies in dogs, pigs, 

and cattle. Arch Virol. 1978;57(4):297-305. 

44. Pyrhönen S. Human wart-virus antibodies in patients with genital and skin warts. Acta 

Derm Venereal. 1978;58(5):427-32..  

45. Zur Hausen H, Meinhof W, Scheiber W, Bomkamm GW. Attempts to detect virus 

specific DNA in human tumours. I. Nucleic acid hybridizations with complementary 

RNA of human wart virus. Int J Cancer. 1974 May 15;13(5):650-6. 

46. Zur Hausen H, Gissmann L, Steiner W, Dippold W, Dreger I. Human papilloma viruses 

and cancer. BibI Haematol. 1975 Oct;(43):569-71. 

47. Zur Hausen H. Condylomata acuminata and human genital cancer. Cancer Res. 

1976Feb;36(2pt2):794. 

48. Gissmann L, Zur Hausen HZ. Human papilloma virus DNA: physical mapping and 

genetic heterogeneity. Proc Nati Acad Sei USA. 1976 Apr;73(4):1310-3. 

49. Gissmann L, Pfister H, Zur Hausen H. Human papilloma viruses (HPV): 

characterization of four different isolates. Virology. 1977 Feb;76(2): 569-80. 

50. Orth G, Favre M, Croissant O. Characterization of a new type of human papillomavirus 

that causes skin warts. J Virol. 1977 Oct;24(l): 108-20. 

51. Pfister H, Zur Hausen H. Sero-epidemiological studies of human papilloma virus (HPV 

1) infections. Int J Cancer. 1978 Feb 15;21(2):16l-65. 

52. Meisels A, Fortin R. Condylomatous lesions of the cervix and vagina. I. Cytologic 

patterns. Acta Cytol. 1976 Nov-Dec;20(6):505-9. 

53. Purola E, Savia E. Cytology of gynaecologic condyloma acuminatum. Acta Cytol. 1977 

Jan-Feb;21 (1):26-31 



Chapter 2 

38 

 

 

54. Delia Torre G, Pilotti S, de Palo G, Rilke F. Viral particles in cervical condylomatous 

lesions. Tumori. 1978 Oct 31 ;64(5):549-53. 

55. Hills E, Laverty CR. Electron microscope detection of papilloma virus particles in 

selected koilocytotic cells in a routine cervical smear. Acta Cytol. 1979Jan- 

Feb;23(l):53-6 

56. Zhou X, Sun L, Yao X, Li G, Wang Y and Lin Y. Progress in vaccination of prophylactic 

human papillomavirus vaccine. Front Immunol 2020; 11:1434 

DOI=10.3389/fimmu.2020.01434 

57. Schiller, J., Davies, P. Delivering on the promise: HPV vaccines and cervical cancer. 

Nat Rev Microbiol 2, 343–347 (2004). https://doi.org/10.1038/nrmicro867 

58. Daley, Ellen & Vamos, Cheryl & Thompson, Erika & Zimet, Gregory & Rosberger, 

Zeev & Merrell, Laura & Kline, Nolan. (2017). The Feminization of HPV: How Science, 

Politics, Economics and Gender Norms Shaped U.S. HPV Vaccine Implementation. 

Papillomavirus Research. 3. 10.1016/j.pvr.2017.04.004. 

59. Pan C, Issaeva N, Yarbrough WG. HPV-driven oropharyngeal cancer: current 

knowledge of molecular biology and mechanisms of carcinogenesis. Cancers Head 

Neck. 2018; 3:12. Published 2018 Dec 29. doi:10.1186/s41199-018-0039-3 

60. https://www.earthslab.com/anatomy/oropharynx/ 

61. Pazhaniappan N. https://teachmeanatomy.info/neck/viscera/pharynx/ 2019 

62. National Cancer Institute. Surveillance epidemiology and end results. 2019 

http://seer.cancer.gov/faststats/selections.php#Output. 

63. Ariyawardana A, Johnson NW. Trends of lip, oral cavity and oropharyngeal cancers in 

Australia 1982-2008: overall good news but with rising rates in the oropharynx. BMC 

Cancer 2013 Jul 06; 13:333 



Chapter 2 

39 

 

 

64. Nasman A, Attner P, Hammarstedt L, Du J, Eriksson M, Giraud G, et al. Incidence of 

human papillomavirus (HPV) positive tonsillar carcinoma in Stockholm, Sweden: an 

epidemic of viral-induced carcinoma? Int J Cancer2009; 125:362-6. 

65. Liu C, Mann D, Sinha UK, Kokot NC. The molecular mechanisms of increased 

radiosensitivity of HPV-positive oropharyngeal squamous cell carcinoma (OPSCC): an 

extensive review. J Otolaryngol Head Neck Surg. 2018 Sep 21;47(1):59. doi: 

10.1186/s40463-018-0302-y. PMID: 30241572; PMCID: PMC6150985. 

66. Miller DL, Puricelli MD, Stack MS. Virology and molecular pathogenesis of HPV 

(human papillomavirus)-associated oropharyngeal squamous cell carcinoma. Biochem 

J. 2012;443(2):339-353. doi:10.1042/BJ20112017 

67. Burd EM.   Human   papillomavirus   and   cervical   cancer.   Clin   Microbiol   Rev. 

2003;16(1):1-17. doi:10.1128/CMR.16.1.1-17.2003. 

68. Mirghani H, Amen F, Blanchard P, Moreau F, Guigay J, Hartl DM, Lacau St Guily J. 

Treatment de-escalation in HPV-positive oropharyngeal carcinoma: ongoing trials, 

critical issues and perspectives. Int J Cancer. 2015 Apr 1;136(7):1494-503. doi: 

10.1002/ijc.28847. Epub 2014 Apr 4. PMID: 24622970. 

69. Strohl MP, Wai KC, Ha PK. De-intensification strategies in HPV-related oropharyngeal 

squamous cell carcinoma-a narrative review. Ann Transl Med. 2020;8(23):1601. 

doi:10.21037/atm-20-2984. 

70. Dahlstrand H, Dahlgren L, Lindquist D, Munck-Wikland E, Dalianis T. Presence of 

human papillomavirus in tonsillar cancer is a favourable prognostic factor for clinical 

outcome. Anticancer Res2004; 24:1829-35. 

71. Lindel K, Beer KT, Laissue J, Greiner RH, Aebersold DM. Human papillomavirus 

positive squamous cell carcinoma of the oropharynx. A radiosensitive subgroup of head 

and neck carcinoma. Cancer 2001; 92:805-13. 



Chapter 2 

40 

 

 

72. Liu, C., Mann, D., Sinha, U.K. et al. The molecular mechanisms of increased radio 

sensitivity of HPV-positive oropharyngeal squamous cell carcinoma (OPSCC): an 

extensive review. J of Otolaryngol - Head & Neck Surg 47, 59 (2018). 

https://doi.org/10.1186/s40463-018-0302-y 

73. Allen CT, Lewis JS Jr, El-Mofty SK, Haughey BH, Nussenbaum B. Human 

papillomavirus and oropharynx cancer: biology, detection and clinical implications. 

Laryngoscope. 2010 Sep;120(9):1756-72. doi: 10.1002/lary.20936. PMID: 20669304. 

74. Worden FP, Hooton J, Lee J, Eisbruch A, Wolf GT, Prince M, et al. Association of 

tobacco (T) use with risk of distant metastases (DM), tumor recurrence, and death in 

patients (pts) with HPV-positive (+) squamous cell cancer of the oropharynx (SCCOP). 

J Clin Oncol 2009; 27:15s. 

75. Heck JE, Berthiller J, Vaccarella S, Winn DM, Smith EM, et al. Sexual behaviours and 

the risk of head and neck cancers: a pooled analysis in the International Head and Neck 

Cancer Epidemiology (INHANCE) consortium. Int J Epidemiol 2009; Published online 

18 December. 

76. Majchrzak E, Szybiak B, Wegner A, et al. Oral cavity and oropharyngeal squamous cell 

carcinoma in young adults: a review of the literature. Radiol Oncol. 2014;48(1):1- 10. 

Published 2014 Jan 22. doi:10.2478/raon-2013-0057. 

77. Radoï L, Luce D. A review of risk factors for oral cavity cancer: the importance of a 

standardized case definition. Community Dent Oral Epidemiol 2013 Apr;41(2):97-109. 

78. Friborg JT, Yuan JM, Wang R, Koh WP, Lee HP, Yu MC. A prospective study of 

tobacco and alcohol use as risk factors for pharyngeal carcinomas in Singapore Chinese. 

Cancer 2007 Mar 15;109(6):1183-1191 



Chapter 2 

41 

 

 

79. Perera M, Al-Hebshi NN, Perera I, Ipe D, Ulett GC, Speicher DJ, et al. A dysbiotic 

mycobiome dominated by Candida Albicans is identified within oral squamous-cell 

carcinomas. J Oral Microbiol 2017 Oct;9(1):1385369 

80. United Nations (2004) https ://www.un.org/development /desa/indigenous peoples/ 

declaration-on-the-rights-of-indigenous-peoples.html 

81. Axelsson P, Kukutai T, Kippen R. The field of Indigenous health and the role of 

colonisation and history. J Popul Res 2016; 33:1–7.doi:10.1007/s12546-016-9163-2 

82. Paradies Y. Colonisation, racism and Indigenous health. J Popul Res 2016; 33:83– 

96.doi:10.1007/s12546-016-9159-y 

83. Richmond CAM, Ross NA. The determinants of first nation and Inuit health: a critical 

population health approach. Health Place 2009; 15:403–11 

84. Valeggia CR, Snodgrass JJ. Health of Indigenous peoples. Annual Rev Anthropol 2015; 

44:117–35.doi:10.1146/annurev-anthro-102214-013831 

85. Gracey M, King M. Indigenous health part 1: determinants and disease patterns. Lancet 

2009; 374:65–75.doi:10.1016/S0140-6736(09)60914-4 

86. Bombay A, Matheson K, Anisman H. The intergenerational effects of Indian residential 

schools: implications for the concept of historical trauma. Trans Cult Psychiatry 2014; 

51:320–38.doi:10.1177/1363461513503380 

87. Rigney LI. Native title, the stolen generation and reconciliation. Interventions 1998; 

1:125–30.doi:10.1080/13698019800510181 

88. Williams DV. The continuing impact of amalgamation, assimilation and integration 

policies. J R Soc N Z 2019; 49:34–47.doi:10.1080/03036758.2019.1677252 

89. Adelson N. The embodiment of inequity: health disparities in Aboriginal Canada. Can J 

Public Health 2005;96 Suppl 2: S45–61.doi:10.1007/BF03403702pmid: http ://www. 

ncbi. nlm.nih.gov/pubmed/16078555 



Chapter 2 

42 

 

 

90. Sa T, JP, KP. Assimilation and acculturation in native Hawaiian and other Pacific 

Islander (NHOPI) health and well-being. POJ Nurs Prac Res 2020; 4:1– 

5.doi:10.32648/2577-9516/4/1/1 

91. Purdie N, Dudgeon P, Walker R: Working Together: Aboriginal and Torres Strait 

Islander Mental Health and Wellbeing Principles and Practice. 2010, Department of 

Health and Ageing, Canberra 

92. Social determinants and the health of indigenous peoples in Australia - a human rights 

based approach.., [https://www.humanrights.gov.au/news/speeches/social-

determinants-and-health-indigenous-peoples-australia-human-rights-based] 

93. Henry BR, Houston S, Mooney GH: Institutional racism in Australian healthcare: a plea 

for decency. Med J Aust. 2004, 180: 517-520. 

94. Australian Bureau of Statistics (ABS): 2076.0 - Census of population and housing: 

characteristics of Aboriginal and Torres Strait Islander Australians. first issue.2011. 

95. Allan B, Smylie J. First peoples, second class treatment: the role of racism in the health 

and well-being of Indigenous peoples in Canada. Toronto: Wellesley Institute, 2015. 

96. Bourassa C, McKay-McNabb K. Racism, Sexism and Colonialism: The Impact on the 

Health of Aboriginal Women In: Canadian woman studies: an introductory reader. 

Toronto: Inanna Publications, 2006: 540–51. 

97. de la Garza-Ramos MA, Urrutia-Baca VH, Urbina-Rios CS, García-Robayo DA, 

Tamez-Guerra P, Gomez-Flores R. Prevalence of human papillomavirus in the oral 

cavity of an indigenous community from Southwest México. Infect Genet Evol. 2020 

Sep; 83:104283. doi: 10.1016/j.meegid.2020.104283. Epub 2020 Mar 17. PMID: 

32194258. 



Chapter 2 

43 

 

 

98. Kelly JJ, Lanier AP, Alberts A and Wiggins CL. Differences in cancer Incidence among 

Indians in Alaska and New Mexico and US whites, 1993-2002. Can Epidemiol 

Biomarkers and Prev 2006. DOI: 10.1158/1055-9965.EPI-05-0454 

99. Carrière GM, Tjepkema M, Pennock J, Goedhuis N. Cancer patterns in Inuit Nunangat: 

1998-2007. Int J Circumpolar Health. 2012 May 15; 71:18581. doi: 10.3402/ijch. 

v71i0.18581. PMID: 22663938; PMCID: PMC3417551. 

100. Frydrych AM, Slack-Smith LM, Parsons R, Threlfall T. Oral cavity squamous cell 

carcinoma—characteristics and survival in aboriginal and non-aboriginal Western 

Australians. Open Dent J. 2014; 8:168-174. 

101. Chelimo C, Elwood JM. Sociodemographic differences in the incidence of 

oropharyngeal and oral cavity squamous cell cancers in New Zealand. Aust N Z J Public 

Health. 2015; 39:162-167. 

102. Erickson B, Biron VL, Zhang H, Seikaly H, Côté DW. Survival outcomes of First 

Nations patients with oral cavity squamous cell carcinoma (Poliquin 2014). J 

Otolaryngol Head Neck Surg. 2015;44(1):4. Published 2015 Feb 3. doi:10.1186/s40463-

015-0056-8. 

103. Cancer Australia. Aboriginal and Torres Strait Islander Cancer Statistics. Australian 

Government; 2018. 

104. Australian Institute of Health and Welfare. Cancer in Aboriginal and Torres Strait 

Islander people of Australia. Australian Institute of Health and Welfare; 2018. 

105. Hong A, Lee CS, Jones D, Veillard AS, Zhang M, Zhang X, et al. Rising prevalence of 

human papillomavirus-related oropharyngeal cancer in Australia over the last 2 decades. 

Head Neck 2016 May;38(5):743-750. 



Chapter 2 

44 

 

 

106. Brotherton JM, Winch KL, Chappell G, et al. HPV vaccination coverage and course 

completion rates for Indigenous Australian adolescents, 2015. Med J Aust. 

2019;211(1):31-36. doi:10.5694/mja2.5022 

 

 



 

 

 



 

 

 

 

 

 

 

 

 
 

SECTION B: 

METHODOLOGY AND STUDY 

DESIGN 

 

 
Overview of Section B 

 
Section B of the thesis comprises Chapter 3, which provides the basis, background, and design 

for the research conducted. 

Chapter 3 presents the aims and objectives, research questions, and conceptual framework of 

the study. A broad outline of the study design, description of the data sources used, and the 

overall methodological framework and analytical approach used in this research is also 

provided. 
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3.1 PREFACE 

 
In this Chapter, a brief background to the research project is provided in Section 3.2 followed 

by the overall aims and specific objectives of this thesis in Section 3.3. The research questions 

used to address these aims and objectives are listed in Section 3.4, followed by the description 

of the overall study setting, design and period in Section 3.5. 

Although efforts have been made to minimise repetition between the details provided in this 

Chapter and those outlined in each manuscript, some may still exist. 

 
 

3.2 BACKGROUND TO THIS RESEARCH 

 
The research conducted in this thesis was part of a national project ‘Human Papillomavirus and 

Oropharyngeal Cancer Among Indigenous Australians’ (HPV-OPC) funded by the National 

Health and Medical Research Council (NHMRC). Led by the University of Adelaide, the 

project also involved researchers from the Menzies School of Health Research (Darwin), 

Aboriginal Health Council of South Australia (Adelaide), Yaitya Purruna Indigenous Health 

Unit (Adelaide), Aboriginal Health Division Women's and Children's Health Network 

(Adelaide), Pika Wiya Health Service Inc. (Port Augusta), Wardliparingga Aboriginal 

Research Unit, South Australian Health & Medical Research Institute (Adelaide), School of 

Health Sciences (University of South Australia, Adelaide), Griffith University (Gold Coast), 

Cancer Council of New South Wales (Sydney) and QIMR Berghofer Medical Research 

Institute (Brisbane). 
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The aims of the HPV-OPC study were as follows: 

 
1. To yield population estimates of the age-specific prevalence of oncogenic genotypes of 

HPV in the mouth and oropharynx of defined Aboriginal and Torres Strait Islander 

populations (male and female). 

Hypothesis: The prevalence of oral HPV among Aboriginal and Torres Strait Islander 

Australians will be high compared with national-level estimates. 

2. Using preliminary data from Aim 1, and information on the prevalence of other risk 

factors for oropharyngeal cancer in the Aboriginal and Torres Strait Islander 

population, to estimate burden of HPV-related oropharyngeal cancer among Aboriginal 

and Torres Strait Islander men and women. 

Hypothesis: The burden among Aboriginal and Torres Strait Islanders of HPV and 

related oropharyngeal cancer will be high. 

3. To estimate the impact of HPV vaccination as currently implemented on rates of 

cervical and oropharyngeal cancer among Aboriginal and Torres Strait Islander 

Australians. 

Hypothesis: HPV vaccination will, over time, reduce the burden of cervical and 

oropharyngeal cancer among Aboriginals and Torres Strait Islanders. 

4. To evaluate efficacy and cost-effectiveness of targeted extended HPV vaccination 

among Aboriginal and Torres Strait Islander Australians, incorporating the 

effectiveness against both cervical cancer (in females) and oropharyngeal cancer. 

Different upper age thresholds for targeted extension will be considered. 

Hypothesis: Age-extended HPV vaccination for Aboriginal and Torres Strait Islander 

Australians will be efficacious; we will estimate an upper age limit at which it would 

be cost-effective 
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To achieve the above-mentioned research aims and objectives, the project consisted of two 

distinct parts (see Figure 3.1) spread out over a span of 5 years, with the research contained 

within this thesis embedded in part 2 and the last subsection of part 1 (area encircled in red). 

While Aim 1 and 2 became the focus of the PhD resulting in 3 studies (Chapter 4, 6, 9), 

attention is also drawn to an additional study from the project (Chapter 10). Five systematic 

reviews have also been published (2 quantitative, 2 qualitative and 1 diagnostic test of 

accuracy; Chapter 5, 7, 8, 10), which complement the findings from this project. Other relevant 

manuscripts have been outlined in the appendix (C, D, E). Due to COVID-19, the clinical 

examination component had to be removed from the project, thus resulting in modification of 

the research aims and objectives. 
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3.3 AIMS AND OBJECTIVES WITHIN THIS THESIS 

 

3.3.1 Aims 

 

The aim of this study was to (1) analyse and correlate socio-demographic variables, oral health 

behaviours and sexual behaviours with the presence of oral HPV infection and its subtypes (2) 

evaluate risk factors associated with incidence, persistence and clearance of HPV infection at 

12 months (3) evaluate the qualitative experiences of Indigenous populations at a global level 

regarding HPV infections, vaccines and cancers and (4) evaluate the diagnostic accuracy of a 

Figure 3.1 (a) Project overview: study plan showing part 1 and 2 with red circled area 

outlining research contained in this thesis (b) post COVID-19 modifications of research 

contained within this thesis. 
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novel, non-invasive and portable instrument for screening oropharyngeal carcinoma among 

Indigenous Australians in the subsequent clinical examination phase of the HPV-OPC project. 

 
 

3.3.2 Objectives 

 

The aims of this thesis will be attained through addressing the following objectives which are: 

 

 Identify the inequalities of oral and general health quality of life among Indigenous and 

non-Indigenous Australians 

 Estimate the prevalence of HPV infection among Indigenous populations at a global 

level. 

 Evaluate risk factors associated with incidence, persistence and clearance of oral HPV 

infection amongst Australian Indigenous adults at 12 months 

 Estimate updated age estimates and gender predilection of Heck’s disease and its 

increased incidence amongst Indigenous populations. 

 Undertake a qualitative exploration of HPV infection awareness, and barriers and 

facilitators of HPV screening amongst Indigenous populations. 

 Explore emotions experienced by Indigenous communities after hearing of cancer in 

the family or community. 

 Evaluate diagnostic accuracy of confocal laser endomicroscopy for screening and 

detection of oral squamous cell carcinoma. 

 
 

3.4 STUDY POPULATION AND RECRUITMENT: 

 
At baseline, n=1011 Aboriginal South Australian male and female adults were recruited (March 

2018 - February, 2019), with a focus on Port Augusta, Whyalla, Port Lincoln, Mount Gambier, 

Ceduna and Adelaide. Census data indicates approximately 22,000 Aboriginal adults reside in 

these areas. The investigators have a 13-year relationship with key Aboriginal stakeholder 
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groups in these locations, who were willing and excited to be part of the study. Recruitment 

 

strategies were based on those successfully implemented in the past, as outlined in Figure 3.2. 
 

 
Retention strategies involved in the project included: 

 

(1) employing staff who were committed to following up participants despite challenges in 

doing so; 

(2) ensuring participants were contacted regularly to ensure accuracy of contact details; 

 

(3) ascertaining contact details of 3 key personnel who may know the whereabouts of 

participants should the study team be unable to contact them; 

(4) sending birthday and Christmas cards to participants and; 

 

(5) facilitating one-on-one relationships between study staff and participants, with study staff 

ideally seeing each of their participants for each research phase. 

3.5 FRAMEWORK OF THE STUDY 

 
This section describes the conceptual framework under-pinning the 7 papers included in this 

thesis as part of this research. To address the overall aims and proposed research questions, a 

Figure 3.2 - Description of recruitment strategies involved in this project 
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mixed methods approach was adopted, as the research questions posed cannot be answered 

appropriately using an exclusive quantitative approach. The utility of this approach is that 

different perspectives on the research problem can be obtained from both a qualitative and 

quantitative approach, thus enabling a more comprehensive investigation. Two strands of data 

collection and a variety of analysis techniques were incorporated. These included data collected 

as part of the HPV-OPC project and existing data from peer reviewed scientific literature, 

thereby enhancing the research validity and allowing a contextually rich dataset. The research 

methods applied in this thesis illustrated in Figure 3.3. 
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Figure 3.3: Schematic diagram outlining the framework of the studies conducted and presented in this thesis 
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3.6 FUNDING AND ETHICS 

 

 
3.6.1 Funding 

 

This project was funded by the National Health and Medical Research Council Grant funding 

 

- APP1120215. 

 
3.6.2 Ethics 

 

Ethics approval was obtained from the University of Adelaide Human Research Ethics 

Committee (H-2016-246) and the Aboriginal Health Council of South Australia (04-17-729) 

Participant consent: Each participant was provided with a comprehensive participant 

information sheet which provided details of the study, the investigators, why they were being 

asked to participate, how the data will be handled, risks and benefits of participating in the 

project, complaints and grievances  addressal.  After providing the information sheet, the 

research officers explained the details of the project just to ensure that the participant was 

fully aware of the project and the potential outcomes of their participation in the project.  Each 

participant was asked to sign a consent form which   consented their voluntary participation 

in the study acknowledging the receipt of the project description and aware that the 

information (de-identified) collected via this project may be published.
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SECTION C: HEALTH 

INEQUALITIES AMONGST 

INDIGENOUS AUSTRALIANS 

 

Overview of Section C 

 
This section contains one Chapter which describes general and oral health related quality of 

life. It compares the two domains between representative Indigenous and Non-Indigenous 

populations in South Australia. Section C covers the first objective of this thesis and uses data 

from the baseline findings of the HPV-OPC study and the Dental Care and Oral Health Study. 

This paper is currently under review. 
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General and oral health related quality of life 

among Indigenous and non-Indigenous 

Australians – A comparative research paper 
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4.1 PREFACE 

 
This study examines general and oral health related quality of life inequalities amongst 

Indigenous and non-Indigenous Australians. This is an important aspect of this thesis, as it 

highlights the overarching health inequities at a broad level experienced by Indigenous 

Australians. 

4.2 PUBLICATION DETAILS 

 

Sethi S, Zakershahrak M, Santiago  PHR, Jamieson L and Brennan D. General and oral health 

related quality of life among Indigenous and non-Indigenous Australians – A comparative 

Research Paper. (BMC Oral Health under Review; submitted April, 2021) 

4.3 HIGHLIGHTS 

 

  Indigenous Australians had worse general and oral health-related quality of life 

compared with non-Indigenous Australians (as measured by EQ-5D and OHIP-14, 

respectively), but the risk factors for both differed among the population groups 

 A higher mean EQ-5D value was observed in the Indigenous compared to the non- 

Indigenous population. Similarly, higher OHIP-14 scores were observed for the 

Indigenous group compared with non-Indigenous population. 

 Findings demonstrate associations between socioeconomic inequality and Indigenous 

quality of life. 

 For the Indigenous population group, OHIP-14 was higher by 4.2 among those older 

than 50 years and was 5.5 more among current smokers. 
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Abstract: 

 
Introduction: General and oral health inequalities present an important challenge for public 

health policy makers, making it of utmost importance to identify these disparities and various 

risk factors which could impact health outcomes. Indigenous populations have always carried 

a disproportionate burden of worse health outcomes. The aim of this paper is to describe general 

and oral health quality of life among Indigenous and the general South Australian population, 

and to analyse the effect of socioeconomic status and smoking. 

Materials and Methods: A general population sample (Dental Care and Oral Health study, 

conducted in a South Australian population sample) and Indigenous population sample (Human 

papillomavirus and oropharyngeal carcinoma in Indigenous Australians study) were independently 

analysed for two outcome variables; oral health related quality of life and general health related 

quality of life using valid standardised instruments (OHIP-14 and EuroQol respectively). The 

explanatory variables considered in this study were smoking status, education attained and 

socio-economic status. 

Results: A higher mean EQ5D value was observed in the Indigenous compared to the non- 

Indigenous population. Similarly, higher OHIP-14 scores were observed for the Indigenous 

compared with non-Indigenous population. Multiple regression showed statistically significant 

predictions of EQ-5D from the age, residential location, smoking (current smokers) and health 

care card ownership in the Indigenous population 

 

Conclusion: The findings demonstrate the importance of more comparative research involving 

risk factors and health related quality of life among Indigenous and non-Indigenous 

Australians, and contribute to the knowledge base of impacts of general and oral health-related 

quality of life. 
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Introduction: 

 
Disparities and inequalities in health have presented as a significant challenge for health policy 

making and improvement at a global level (1). Contributing to these inequalities, Indigenous 

populations carry a disproportionate burden of disease and have worse health outcomes, 

compared to non-Indigenous people around the world (2,3). These differences have been 

reported by almost all countries with Indigenous populations, including developed countries 

such as Australia, New Zealand and Canada (4,5). In Australia, Aboriginal and Torres Strait 

Islander peoples (hereafter respectfully termed ‘Indigenous’), as a small population of the total 

Australian population, have lower socioeconomic position and associated consequences; such 

as lower education level, higher percentage of unemployment and low income (6). 

The assessment of these disparities, in health and oral health, among Indigenous and non- 

Indigenous populations has been limited by the absence of high-quality research in several 

countries (7). Australia is one exception, with inequalities in health and oral health being well 

recognised (8-11). This has been paramount in both quantifying inequalities in general and oral 

health and in increasing understanding of the gap between Indigenous and non-Indigenous 

Australian health and wellbeing (12,13). 

Indigenous Australian disadvantage has its roots in the ongoing impacts of colonialism; 

expropriation of lands, cultural disconnection, material hardship, government policies of 

assimilation and racism (11). Indigenous Australians have lower life expectancy, 11 to 14 years 

lower than non-Indigenous Australians (11), which is inextricable linked with poorer health 

outcomes (13,14-16). There is increased incidence of disability among Indigenous Australians, 

along with lower quality of life, and higher death rates among younger adults compared with 

non-Indigenous Australians (11). Associations between socioeconomic status and health are 

indisputable in any population group (17). Among Indigenous Australian populations, 
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socioeconomic status, such as source of income and education, substantially impacts the health 

gap (self-rated health) between Indigenous and non-Indigenous Australians (18). 

The Oral Health Impact Profile (OHIP-14) and EuroQol (EQ-5D) are two non-clinical 

standardised self-rated instruments used by researchers globally to measure health-related 

quality of life, oral health and general health status (19-21). They are valuable instruments 

which provide unique information regarding the evaluation and frame-of-reference of 

individuals about their own health (22). 

Socioeconomic status (SES) is defined as an individual or family’s economic and social 

position in society measured by variables including income, education and occupation (23). 

Socioeconomic inequalities can largely describe variations in health status between different 

population groups (24,25). There is a growing body of literature highlighting socioeconomic 

inequality in health in Australia and internationally (26-34). 

Tobacco smoking is a pervasive global health problem that has a significant impact on health. 

It is associated with diseases such as lung cancer, cardiovascular problems, pulmonary disease 

and complications in pregnancy (35). Estimates suggest that 47% of the Indigenous Australians 

smoke daily, compared to 21% of non-Indigenous Australians (36). The proportion of 

Indigenous Australians who smoke is twice that of their non-Indigenous Australians 

counterparts when stratified by income, education and employment status (37). 

In this study, we aim to describe general and oral health quality of life among Indigenous and 

the general South Australian population, and to analyse the effect of socioeconomic status and 

smoking. Our hypothesis was that Indigenous Australians would have worse general and oral 

quality of life compared with non-Indigenous Australians, but that the risk factors for both 

would be similar for both population groups. This paper could provide useful information in 

addressing the health gap between Indigenous and non-Indigenous populations. 
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Materials and Methods 

 
Data collection: 

 
Two datasets with different population samples; Indigenous and general, were used. 

 
For the general population sample, data were collected as a part of the Dental Care and Oral 

Health Study (DCOHS); a random sample of adults residing in South Australia from the 

Electoral Roll as a part of the broader longitudinal study, which recorded changes in oral health 

outcomes according to different pathways of dental care. A total of 12,245 adults aged 18 years 

or over participated. Data were collected (2015-2016) by a self-completed questionnaire, which 

was mailed to participants with a primary approach letter and up to four follow-up mailings. 

Data included information on self-reported general and oral health, health and related 

behaviours, demographics and socioeconomic variables (age, sex, place of birth, education, 

occupation, income, financial strain), and psychosocial variables. Ethics approval was obtained 

from the University of Adelaide Human Research Ethics Committee (H-288-2011) (38). 

For the Indigenous sample, data were from the oral human papillomavirus (HPV) and 

Oropharyngeal Cancer (HPVOC) Study (39). Participants aged 18+ years and who identified 

as being Indigenous were included. Ethics approval was obtained from the University of 

Adelaide Human Research Ethics Committee (H-2016-246) and the Aboriginal Health Council 

of South Australia (04-17-729). All participants provided signed informed consent. 

Outcome Variables: 

 
General health related quality of life (HRQoL) and oral health related quality of life (OHRQoL) 

were measured using the outcome variables: European Quality of Life indicator or EuroQol 

(EQ-5D) and the Oral health Impact Profile (OHIP-14), respectively. 

EQ-5D is a standardised self-reported instrument that assesses health status and health-related 

quality of life in five dimensions (40). This measure was collected as a 5-level response (EQ- 
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5D-5L) in the Indigenous dataset, and as a 3-level response (EQ-5D-3L) in the general 

population dataset. The EQ-5D-3L was responded to on a three-point rating scale ("none"/"no", 

"some" and "extremely"/"unable"/"confined"), with answers coded in a Likert-type response 

scale from 0=none to 3=extremely. The calculated sum score ranged from 0 to 15, with higher 

scores indicating worse quality of life. The EQ-5D-5L was responded to on a five-point rating 

scale ("no problems", "slight problems", “moderate problems”, “severe problems” and 

“extreme problems”), with answers coded in a Likert-type response scale from 0=none to 

5=extremely. The calculated sum score ranged from 0 to 25, with higher scores indicating 

worse quality of life.  

To equalise the EQ-5D-5L and EQ-5D-3L scores, a four-step parametric test equating 

procedure was used. Firstly, the Partial Credit Model (41) was used to evaluate whether the 

EQ-5D-5L and EQ-5D-3L fitted the Rasch model. Since fit of both scales to the Rasch model 

was established, the second step was to calculate the mean item threshold between the first 

("no"/"slight") and second ("slight"/"moderate") thresholds and between the third 

("moderate"/"severe") and fourth ("unable/extreme") thresholds of each EQ-5D-5L item. 

Thirdly, the two EQ-5D-5L mean item thresholds were equated with the two EQ-5D-3L item 

thresholds using the weighted least squares procedure described by Haebara (42). Fourthly, the 

equated EQ-5D-5L mean item thresholds were used to calculate expected scores (43) to the 

three EQ-5D-3L categories. The EQ-5D-5L equated scores are on the same scale and can be 

directly compared to the EQ-5D-3L scores. The summed score is representative, with higher 

scores reflecting worse HRQoL. The missing values in outcome variables were excluded due 

to the effect on the total summed scale. 

OHIP-14 is a 14 item, patient-centred standardised global instrument that measures oral health 

and the impact of oral health, its related behaviours, disabilities and discomfort (in seven 

dimensions) on wellbeing and quality of life in the previous year (21). The answers were coded 

in a Likert-type response scale graded from 0=never to 4=very often. The calculated sum score 

ranged from 0 to 56, with higher scores indicating worse OHRQoL. 
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Explanatory Variables: 

 
Explanatory variables included socioeconomic status and tobacco smoking status (to express 

health behaviours). Ownership of a health care card was used as an indicator of socioeconomic 

status and was coded as card holders and non-holders, with card holders as the reference 

category. Highest educational attainment, another indicator of socioeconomic status, was 

categorised as ‘high school’ and ‘trade, tertiary or TAFE’. The references category was ’trade, 

tertiary or TAFE’. Smoking status was coded as current smokers, former smokers and never 

smoked; the reference category was non-smokers. 

Other variables included in the model were age, gender, location of residence and last dental 

visit (to reflect access to dental care). Age was dichotomised as groups of above 51 and below 

50 years, and residential location was described as either Greater Adelaide or the rest of South 

Australia (regional). Last dental visit was dichotomised into ‘<1 year ago’ and ‘1+ years ago’. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 4 

63 

 

 

 

 

 

Analysis: 

 
The Indigenous participants (23 participants) were removed from the general dataset, and will 

henceforth be referred to as the non-Indigenous population. Analysis was limited to participants 

who provided complete responses to the EQ-5D, OHIP-14, tobacco smoking, Health Care Card 

(HCC) and education attainment. Multivariate analysis of variance (MANOVA) was 

performed separately with the variables of both datasets, to measure differences in outcomes 

(OHIP-14 and EQ-5D) by different levels of education, smoking status and other variables. 

Univariate analysis of variance was then used to assess the main effect of the explanatory 

variables (socioeconomic status and smoking) on each outcome while controlling for other 

variables in each population. Parameter estimates were applied to calculate Beta coefficients 

of different categories of variables. A multiple regression model was run to estimate OHIP-14 

and EQ-5D based on education, smoking status and other variables. The non-Indigenous 

dataset was weighted, SPSS version 27 (IBM Corp.) was used for all the statistical analyses, 

with statistical differences denoted by non-overlapping 95% confidence intervals. 
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Results 

 
Sample characteristics 

The non-Indigenous population sample comprised 3948 participants, and the Indigenous 

population sample comprised 897 participants. The mean age for the non-Indigenous and 

Indigenous samples was 57.7 years (range - 23-91) and 39.3 years (range – 18-82), 

respectively. Both samples comprised more females; 56% in the non-Indigenous and 66% in 

the Indigenous sample. Over three quarters (76%) of the non-Indigenous population resided in 

the Greater Adelaide area compared to 38% of the Indigenous sample. (Table 1) 

A higher mean EQ5D value was observed in the Indigenous compared to the non-Indigenous 

population. Similarly, higher OHIP-14 scores were observed for the Indigenous compared with 

non-Indigenous population. The highest OHIP-14 scores were observed in the Indigenous 

sample among those aged 51+ years (state value) followed by current smokers (state value). 

(Table 2) 

The results of multiple regression showed statistically significant predictions of EQ-5D from 

the age, residential location, smoking (current smokers) and health care card ownership in the 

Indigenous population; F (8, 888) = 8.205, p < .0005, with an adjusted R2 of 0.060 (Table 3). 

In the general population, EQ-5D was statistically significantly associated with all variables 

except residential location (F (8, 3939) = 37.269, p < .0005, Adjusted R2=0.068). Among the 

general populations, EQ-5D was 0.229 higher if highest educational attainment was high school 

and 0.459 more if participants were current smokers. 

Among the non-Indigenous population, OHIP-14 scores were higher among males, those 

whose last dental visit was more than a year ago, those with highest educational attainment of 

high school, former and current smokers. OHIP-14 scores were lower among those who did 

not own a health care card (Table 4). For the Indigenous populations, OHIP-14 was higher by 

4.2 among those older than 50 years and was 5.539 more among current smokers; F (8, 888) = 

6.578, p < .0005, Adjusted R2 = 0.047. 
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Discussion 

 
Our hypothesis proved to be partially true. Indigenous Australians did have worse general and 

oral quality of life compared with non-Indigenous Australians (as measured by EQ-5D and 

OHIP-14, respectively), but the risk factors for both differed among the population groups. 

Health inequalities are widely recognised concerns in both the public health and social justice 

systems. Lower quality of life is characterised by poor oral health and worse general health 

outcomes, leading to inequalities and disparities on the basis of health states. These include 

ability to be productive in the workplace, to engage meaningfully in community leadership and 

to have a sense of control over important life decisions. Improving quality of life and 

understanding factors that contribute to these differences could make a significant contribution 

towards closing the gap between Indigenous and non-Indigenous health at a global level (44). 

Developed countries such as Australia, Canada, New Zealand and the United States have 

witnessed the negative effects of colonization. Indigenous populations in these countries bear 

the substantive burden of post-colonial consequences across all aspects of life including 

education, housing, health, legal rights, social and cultural disparities (45). Poverty, 

overcrowded homes, lower education status and the struggle to provide for large families has 

an impact on quality of life (46). Poor nutrition and limited resources lead to an increase in 

damaging health choices and behaviours, resulting in a disproportionate burden of disease and 

worse health and oral health outcomes (46). 

Our findings demonstrate associations between socioeconomic inequality and Indigenous 

quality of life. Our findings are corroborated by others in Australia (34,46,47), India (48), South 

America (49) and Canada (50,51). It has been proposed that causality is bidirectional between 

low socio-economic status and poor health. Any attempts to modify risk behaviours, such as 

smoking and consumption of alcohol, without altering socioeconomic disparity will be 
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ineffective, because of the social and historical determinants which shape the way in which 

Indigenous Australians live their lives. (52). For example, in our study, ownership of a 

government healthcare card was associated with poor general and oral health outcomes; 

indicating existing socio‐economic inequality which is, in turn, associated with increased 

disease prevalence and health‐related quality of life (52). 

Unavoidable and preventable risk factor is smoking, which has a major influence on health- 

related quality of life (53). In our study, the proportion of current smokers was higher among 

the Indigenous population and could possibly influence higher OHIP-14 and EQ-5D scores. 

Similar general and oral health outcomes using self-rated instruments, with smoking as a risk 

factor, have been observed (54,55). 

Education is closely related to an individual’s capacity to be aware of disease and potentially 

refrain from destructive health behaviours (smoking, alcohol consumption, drug addiction, 

healthy food habits). Educational attainment is largely a product of early life determinants (for 

example, parenting, childhood SES), and in our study, the highest educational attainment of 

the majority of Indigenous participants was high school, while for the general sample, the 

highest educational attainment for the majority of participants was trade, university or TAFE. 

 
Strength of this study lies in the measurements of both general health and oral health parameters 

using valid, standard instruments that are common to both study populations. The limitation of 

this study was the absence of representative studies to corroborate findings in the existent 

literature. Also, the associations found did not imply causality. The response rates could be a 

limitation, but response numbers were a strength. 

 

Comparative research can be limited as representative population studies often have small 

numbers of Indigenous persons, while here we were able to compare data across two studies 

from the same geographic area from around the same time period. 
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Conclusion 

 

 
This study has highlighted substantial inequities in general and oral health related quality of 

life among Indigenous and non-Indigenous populations in Australia. The findings demonstrate 

the importance of more comparative research involving risk factors and health related quality 

of life among Indigenous and non-Indigenous Australians, and contribute to the knowledge 

base of impacts of general and oral health-related quality of life. 
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Table 1: Characteristics of the non-Indigenous and Indigenous study participants 
 
 

 Non- Indigenous 

Population 

Indigenous Population 

   

Total 3948 897 

Age (years)   

Mean (SE) 57.7 (0.2) 39.3 (0.4) 

Range 23 – 91 18-82 

50 years and below 1251 (31.7%) 663 (73.9%) 

51 and above 2697 (68.3) 234 (26.1%) 

Sex   

Male 1722 (43.6%) 305 (34.0%) 

Female 2226 (56.4%) 592 (66.0%) 

Location   

Greater Adelaide 2988 (75.7%) 336 (37.5%) 

Rest of South Australia 960 (24.3%) 561 (62.5%) 

Last Dental Visit   

Less than a year ago 2458 (62.3%) 413 (46.0%) 

More than a year ago 1490 (37.7%) 484 (54.0%) 

Education   

High School 1761 (44.6%) 611 (68.1%) 

Trade, University or TAFE 2187 (55.4%) 286 (31.9%) 

Smoking Status   

Non-Smoker 2171 (55%) 273 (30.4%) 

Former 1332 (33.7%) 145 (16.2%) 

Current 445 (11.3%) 479 (53.4%) 

Health Care Card   

Yes 702 (17.8%) 684 (76.3%) 

No 3246 (82.2%) 213 (23.8%) 
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Table 2: Descriptive statistics of EQ-5D and OHIP-14 by sample characteristics for non- 

Indigenous and Indigenous study participants 
 

 Non- Indigenous 

Population 

Indigenous 

Population 

Non-Indigenous Indigenous 

Population 

 EQ–5D EQ–5D OHIP-14 OHIP–14 

  95% C.I.  95% C.I.  95% C.I.  95% C.I. 

 Mea 

n 

L.B. U. 
B. 

Me 

an 

L.B 
. 

U.B 
. 

Mea 

n 

L.B. U.B. Mea 

n 

L.B. U.B. 

Age 

50 y & 

below 

0.67 0.61 0.7 

3 

1.13 0.9 

9 

1.2 

8 

5.85 5.41 6.31 16.0 

3 

15.0 

4 

17.0 

3 

51 & 

above 

1.12 1.07 1.1 
8 

2.26 1.8 
9 

2.6 
4 

6.62 6.28 6.98 19.5 
4 

17.7 
5 

21.3 
4 

Sex 

Male 0.95 0.89 1.0 
2 

1.44 1.1 
9 

1.7 
0 

6.15 5.75 6.56 16.4 
1 

15.0 
3 

17.8 
1 

Female 0.99 0.94 1.0 
5 

1.42 1.2 
4 

1.6 
0 

6.56 6.56 6.95 17.2 
2 

16.1 
0 

18.3 
5 

Location 

Greater 

Adelaide 

0.95 0.91 1.0 
0 

1.58 1.3 
3 

1.8 
3 

6.25 5.94 6.57 16.0 
6 

14.7 
7 

17.3 
7 

Rest of 

SA 

1.04 0.96 1.1 
3 

1.33 1.1 
6 

1.5 
2 

6.77 6.19 7.36 17.4 
8 

16.3 
1 

18.6 
5 

Last Dental Visit 

One year 

or Less 

0.88 0.84 0.9 
4 

1.48 1.2 
7 

1.6 
9 

5.75 5.43 6.08 17.5 
9 

16.3 
2 

18.8 
7 

More 

than a 

year ago 

1.12 1.05 1.2 

0 

1.38 1.1 

8 

1.5 

9 

7.41 6.91 7.92 16.4 

0 

16.4 

0 

15.2 

0 

Education 

High 

School 

1.18 1.12 1.2 
5 

1.37 1.2 
0 

1.5 
5 

7.25 6.80 7.71 17.4 
8 

16.3 
7 

18.5 
9 

Trade, 
Uni 

0.81 0.76 0.8 
6 

1.54 1.2 
7 

1.8 
1 

5.68 5.35 6.02 15.8 
2 

14.4 
2 

17.2 
3 

Smoking Status 

Non- 

Smoker 

0.80 0.76 0.8 
6 

1.25 0.9 
9 

1.5 
1 

5.15 4.84 5.47 13.7 
3 

12.2 
0 

15.2 
6 

Former 1.13 1.06 1.2 
1 

1.39 1.0 
3 

1.7 
7 

6.75 6.27 7.23 16.2 
7 

14.1 
2 

18.4 
3 

Current 1.35 1.21 1.5 
0 

1.54 1.3 
4 

1.7 
4 

11.2 
6 

10.0 
7 

12.4 
6 

18.9 
9 

17.7 
9 

20.2 
0 

Health Care Card 

Yes 1.31 1.20 1.4 
3 

1.53 1.3 
6 

1.7 
2 

8.03 7.26 8.81 17.2 
8 

16.2 
7 

18.2 
9 

No 0.90 0.86 0.9 
5 

1.07 0.8 
3 

1.3 
2 

6.02 5.73 6.32 15.8 
9 

14.1 
2 

17.6 
7 
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Table 3 Adjusted models of EQ-5D by sample characteristics for non-Indigenous and 

Indigenous study participants 
 

 Non- Indigenous Population Indigenous Population 

 EQ–5D EQ–5D 

 B-coeff C.I. 

(L.B.) 

C.I. 

(U.B.) 

Β – 

coeff 

C.I. 

(L.B.) 

C.I. 

(U.B.) 

Constant 0.633**
 0.279 0.987 0.534 NS

 -0.618 1.687 

Age (ref. Category: 

Below 50 years) 

0.400**
 0.310 0.491 1.201**

 0.869 1.533 

Sex (ref. Category: 

Female) 

-0.135**
 -0.217 -0.053 0.070 NS

 -0.236 0.377 

Location (ref. Category: 

Greater Adelaide) 

0.012 NS
 -0.082 0.107 -0.309*

 -0.608 -0.009 

Last Dental Visit (ref. 

Category: less than a 

year ago) 

0.219**
 0.134 0.303 -0.216 NS

 -0.508 0.077 

Education (ref. 

Category: Above High 

School) 

0.229**
 0.146 0.313 -0.199 NS

 -0.516 0.118 

Smoking Status: 

Former Smokers (ref. 

Category: Non-Smoker) 

0.224**
 0.133 0.315 0.067 NS

 -0.373 0.507 

Smoking Status: 

Current Smokers (ref. 
Category: Non-Smoker) 

0.459**
 0.326 0.592 0.345*

 0.015 0.675 

Health Care Card (ref. 

Category: Yes) 

-0.319**
 -0.425 -0.213 -0.374*

 -0.723 -0.024 

Model Adjusted R- 

Squared 

0.068 0.060 

** P<0.01 

* P<0.05 
NS: Not Significant 
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Table 4: Adjusted models of OHIP-14 by sample characteristics for non-Indigenous and 

Indigenous study participants 
 

 
 

 Non- Indigenous Population Indigenous Population 

 OHIP-14 OHIP-14 

 B-coeff 95% C.I. 

(L.B.) 

95% C.I. 

(U.B.) 

Β–coeff 95% C.I. 

(L.B.) 

95% 

C.I. 

(U.B.) 

Constant 9.182**
 6.799 11.564 17.803**

 10.879 24.727 

Age (ref. Category: 

50 years and below) 

0.604 NS
 -0.005 1.213 4.200**

 2.204 6.196 

Sex (ref. Category: 

Female) 

-0.895**
 -1.446 -0.344 -0.924 

NS 

-2.766 0.918 

Location (ref. 

Category: Greater 

Adelaide) 

0.227 NS
 -0.408 0.862 0.908 NS

 -0.891 2.707 

Last Dental Visit 

(ref. Category: less 

than a year ago) 

1.202**
 0.633 1.772 -1.717 

NS 

-3.473 0.040 

Education (ref. 

Category: High 

School) 

0.880**
 0.319 1.442 1.329 NS

 -0.575 3.233 

Smoking Status: 

Former Smokers 

(ref. Category: Non- 
Smoker) 

1.430**
 0.820 2.041 2.326 NS

 -0.317 4.968 

Smoking Status: 

Current Smokers 

(ref. Category: Non- 

Smoker) 

5.745**
 4.850 6.640 5.539**

 3.556 7.522 

Health Care Card 

(ref. Category: Yes) 

-1.463**
 -2.176 -0.749 0.300 NS

 -1.798 2.398 

Model Adjusted R- 

Squared 

0.058 0.047 

** P<0.01 

* P<0.05 
NS: Not Significant 

 

End of Publishe
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SECTION D: HUMAN 

PAPILLOMAVIRUS INFECTION IN 

INDIGENOUS POPULATIONS 

 

Overview of Section D 

 
This section contains three chapters which focus on HPV infection amongst Indigenous 

populations. It comprises: (1) global prevalence of HPV infection;(2) risk factors affecting the 

incidence, persistence and clearance of oral HPV infections and; (3) a critical review of Heck’s 

Disease. This section covers the second, third and fourth objective of this thesis and uses data 

from the baseline and 12-month follow-up of the HPV-OPC study. Two of the three included 

papers are published and the third is under review. 

This section highlights the burden of HPV infection among Indigenous population groups and 

emphasises the unique findings of the HPV-OPC study. 
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05 
A systematic review and meta‐analysis of the 

prevalence of human papillomavirus infection 

in Indigenous populations - A Global Picture 
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5.1 PREFACE 

The study (Study 2) presented in this Chapter is the first of three studies in this section that 

address the second objective of this thesis. While the study in the previous section examined 

the inequalities of general and oral health related quality of life amongst Indigenous and non- 

Indigenous Australians, this section examines HPV infection. 

This study is the first to investigate the prevalence of HPV infection amongst Indigenous 

populations at a global level. This is a systematic review followed by a meta-analysis, using 

cutting-edge appraisal and data extraction tools 

 

5.2 PUBLICATION DETAILS 

 

This paper has been published in the Journal of Oral Pathology and Medicine as: Sethi S, Ali 

A, Ju X, Antonsson A, Logan R, Canfell K, Smith M, Garvey G, Hedges J, Jamieson L. A 

systematic review and meta-analysis of the prevalence of human papillomavirus infection in 

Indigenous populations - A Global Picture. J Oral Pathol Med. 2021 May 18. doi: 

10.1111/jop.13201. Epub ahead of print. PMID: 34008187. 

 

5.3 HIGHLIGHTS 

 

 The systematic review and meta-analysis reveal a pooled global prevalence of 34.2% 

of HPV infection in Indigenous populations highlighting a high pooled prevalence in 

Indigenous populations, as compared to a previously reported HPV prevalence in non- 

Indigenous populations. 

 The most prevalent HPV type seen was HPV 16 in 21 studies out of 41 (51.2%). The 

second most common type was HPV 18 in 4 studies (9.7%) 

 The high pooled global prevalence of HPV infection in Indigenous populations was 

irrespective of geographical location. 
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End of Published Paper 
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5.6 SUPPLEMENTARY FILES 

 

5.6.1 : Quality assessment using National Institute of Health (NIH) Scale for the cross-sectional 

and cohort studies included in the systematic review. 
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5.6.2 : Quality assessment  using  NIH Scale for  the case control  studies  included in  the 

systematic review 

 

 

 

 

 

 

 

 
 

5.6.3 : Quality assessment using NOS scale (Newcastle Ottawa Scale) for the cohort studies 

included in the systematic review. 

 

5.6.4 : Quality assessment using NOS scale (Newcastle Ottawa Scale) for the case-control 

studies included in the systematic review 
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5.6.5 : Quality assessment using NOS scale (Newcastle Ottawa Scale) for the cross-sectional 

studies included in the systematic review 
 



Chapter 5 

95 

 

 

5.6.6 : Forest plot of prevalence of HPV in indigenous populations of included studies with 

more than 500 cases 
 

 
 

 

5.6.7 : Forest plot of prevalence of HPV in indigenous populations of included studies with 

less than 500 cases 
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5.6.8 : Forest plot of prevalence of HPV in indigenous populations of included studies based 

in African geographical area 

 

 

 

 

 

 

 

 

 

 

 
 

5.6.9 : Forest plot of prevalence of HPV in indigenous populations of included studies based 

in the Asian and Oceanic geographical area 

5.6.10 : Forest plot of prevalence of HPV in indigenous populations of included studies based 

in the American geographical area 
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5.6.11 : Forest plot of prevalence of HPV in indigenous populations of included studies with 

cross-sectional study design 

5.6.12 : Forest plot of prevalence of HPV in indigenous populations of included studies with 

cohort study design 

 

5.6.13 : Forest plot of prevalence of HPV in indigenous populations of included studies with 

case-control study design 

 

 

 

 

 

 

 

 

 

 

 

 

 

Forest plot of prevalence of HPV in indigenous populations of included studies 

with cohort study design 
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5.6.14 : Forest plot of prevalence of HPV in indigenous populations of included studies which 

are High quality according to the NIH scale 
 

 

 

 

 

5.6.15 : Forest plot of prevalence of HPV in indigenous populations of included studies which 

are high quality according to NOS scale 
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5.6.15: PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses ) 

checklist 
 

Section/topic # Checklist item Reported on page # 

TITLE  

Title 1 Identify the report as a systematic review, 

meta-analysis, or both. 

Title page – Page 1 

ABSTRACT  

Structured 

summary 

2 Provide a structured summary including, as 

applicable: background; objectives; data 

sources; study eligibility criteria, participants, 

and interventions; study appraisal and 

synthesis methods; results; limitations; 

conclusions and implications of key findings; 

systematic review registration number. 

Abstract – Page 2,3 

INTRODUCTION  

Rationale 3 Describe the rationale for the review in the 

context of what is already known. 

Background - Page 4 

Objectives 4 Provide an explicit statement of questions 

being addressed with reference to participants, 

interventions, comparisons, outcomes, and 

study design (PICOS). 

Background – Page 

5 

METHODS  

Protocol and 

registration 

5 Indicate if a review protocol exists, if and 

where it can be accessed (e.g., Web address), 

and, if available, provide registration 

information including registration number. 

NA 

Eligibility 

criteria 

6 Specify study characteristics (e.g., PICOS, 

length of follow-up) and report characteristics 

(e.g., years considered, language, publication 

status) used as criteria for eligibility, giving 

rationale. 

Methods –Page 6, 7 

Information 

sources 

7 Describe all information sources (e.g., 

databases with dates of coverage, contact with 

study authors to identify additional studies) in 

the search and date last searched. 

Data sources and 

Searches in Methods 

section - page 5 and 

6 

Search 8 Present full electronic search strategy for at 

least one database, including any limits used, 

such that it could be repeated. 

Data sources and 

Searches in Methods 

section - page 5 and 

6 

Study 

selection 

9 State the process for selecting studies (i.e., 

screening, eligibility, included in systematic 

review, and, if applicable, included in the 

meta-analysis). 

Study selection in 

methods section 

page 6 
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Data 

collection 

process 

10 Describe method of data extraction from 

reports (e.g., piloted forms, independently, in 

duplicate) and any processes for obtaining and 

confirming data from investigators. 

Data extraction and 

quality assessment 

in methods section 

page 6 

Data items 11 List and define all variables for which data 

were sought (e.g., PICOS, funding sources) 

and any assumptions and simplifications made. 

Data extraction and 

quality assessment 

in methods section 

second paragraph on 

page 7 

Risk of bias 

in individual 

studies 

12 Describe methods used for assessing risk of 

bias of individual studies (including 

specification of whether this was done at the 

study or outcome level), and how this 

information is to be used in any data synthesis. 

Data extraction and 

quality assessment 

in methods section 

page 6 

Summary 

measures 

13 State the principal summary measures (e.g., 

risk ratio, difference in means). 

Prevalence 

proportion (Results 

on page 8) 

Synthesis of 

results 

14 Describe the methods of handling data and 

combining results of studies, if done, including 

measures of consistency (e.g., I2) for each 

meta-analysis. 

(Results on page 8) 

Risk of bias 

across studies 

15 Specify any assessment of risk of bias that may 

affect the cumulative evidence (e.g., 

publication bias, selective reporting within 

studies). 

(Results on page 8) 

Additional 

analyses 

16 Describe methods of additional analyses (e.g., 

sensitivity or subgroup analyses, meta- 

regression), if done, indicating which were pre- 

specified. 

Meta-analysis on 

page 8 

RESULTS 

Study 

selection 

17 Give numbers of studies screened, assessed for 

eligibility, and included in the review, with 

reasons for exclusions at each stage, ideally 

with a flow diagram. 

Methods section on 

page 6 

Study 

characteristics 

18 For each study, present characteristics for 

which data were extracted (e.g., study size, 

PICOS, follow-up period) and provide the 

citations. 

Methods section 

page 7 

Risk of bias 

within studies 

19 Present data on risk of bias of each study and, 

if available, any outcome level assessment (see 

item 12). 

Meta-analysis on 

page 8 

Results of 

individual 

studies 

20 For all outcomes considered (benefits or 

harms), present, for each study: (a) simple 

summary data for each intervention group (b) 

effect estimates and confidence intervals, 

ideally with a forest plot. 

All forest plots and 

study data 

summarised in tables 

and supplementary 

files provided 



Chapter 5 

101 

 

 

 

Synthesis of 

results 

21 Present results of each meta-analysis done, 

including confidence intervals and measures of 

consistency. 

Results page 8 

Risk of bias 

across studies 

22 Present results of any assessment of risk of 

bias across studies (see Item 15). 

Results page 8 

Additional 

analysis 

23 Give results of additional analyses, if done 

(e.g., sensitivity or subgroup analyses, meta- 

regression [see Item 16]). 

Meta-analysis page 

8 

DISCUSSION 

Summary of 

evidence 

24 Summarize the main findings including the 

strength of evidence for each main outcome; 

consider their relevance to key groups (e.g., 

healthcare providers, users, and policy 

makers). 

Discussion second 

paragraph page 9 

Limitations 25 Discuss limitations at study and outcome level 

(e.g., risk of bias), and at review-level (e.g., 

incomplete retrieval of identified research, 

reporting bias). 

Discussion ending 

and conclusion page 

12 

Conclusions 26 Provide a general interpretation of the results 

in the context of other evidence, and 

implications for future research. 

Discussion page 9 

and 10 

FUNDING 

Funding 27 Describe sources of funding for the systematic 

review and other support (e.g., supply of data); 

role of funders for the systematic review. 

Declaration page 13 
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06 
Oral HPV infection among Indigenous 

Australians; incidence, persistence and 

clearance at 12-months follow-up 
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6.1 PREFACE AND LINK TO PROJECT 

The study (Study 3) presented in this Chapter is the second of three studies in this section that 

address the second objective of this thesis. The previous Chapter has shown a high pooled 

prevalence of HPV infection amongst Indigenous Australians, whilst this Chapter focuses on 

the incidence, persistence and clearance of oral HPV infection over 12-months. 

The first step of the HPV-OPC project was to estimate the prevalence of oral HPV infection 

among Indigenous Australians and to report the prevalence of factors associated with high-risk 

HPV types (i.e., HPV-16 and HPV-18) and HPV types linked with Heck disease (i.e., HPV-13 

and HPV-32). The findings of this step have been published and are attached as Appendix D 

in this thesis. The next step of this project was to collect the saliva samples at the 12- month 

follow up and estimate the incidence, persistence and clearance of oral HPV infections. This 

Chapter elaborates on this stage of the project. 

This study is the first to investigate risk factors associated with incidence, persistence and 

clearance of oral HPV infection amongst an Indigenous population in Australia. This is an 

original research paper, which analyses the data collected at baseline and 12-months follow up 

of the larger HPV-OPC study. 

 

6.2 PUBLICATION DETAILS 

 

This paper is under review in the Journal of Cancer Epidemiology, Biomarkers and Prevention 

as: Sethi S, Ju X, Antonsson A, Canfell K, Smith M, Garvey G, Hedges J, Jamieson L. Oral 

HPV infection among Indigenous Australians; incidence, persistence and clearance at 12- 

months follow-up. J Can Epidemiol Biomarkers and Prevention (Under review since August 

specific date 2021) 

 

6.3 HIGHLIGHTS 
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 To the best of our knowledge, this is the first prospective, longitudinal cohort study that 

comprehensively examines and compares the risk factors of incidence, persistence and 

clearance of oral HPV infection in a large Indigenous Australian population 

 The cumulative oral HPV infection incidence was 52.2%. 

 

 Factors associated with persistence and clearance of oral HPV infections included 

location of residence and unsafe oral sexual behaviours 
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6.4 STATEMENT OF AUTHORSHIP 
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6.5 PUBLICATION 
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07 
An update on Heck's disease-A Systematic 

Review 
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.1 PREFACE AND LINK TO PROJECT 

 
The study (Study 4) presented in this Chapter is the last of three studies in this section that 

address the second objective of this thesis. The HPV-OPC study found an unexpectedly high 

prevalence of HPV 13 and 32 (Appendix D), which is associated with Heck’s Disease. This 

Chapter reviews the literature on Heck’s disease and provides an update on the trends, ethnic 

predispositions and treatment strategies. 

This study is a recent update of the literature and is crucial to our study, based on the findings 

at baseline and 12-months of the HPV-OPC study. This is a systematic review which critically 

assesses the literature and illustrates the geographic distribution of Heck’s Disease. 

 

.2 PUBLICATION DETAILS 

 

This paper has been published in the Journal of Public Health as: Sethi S, Ali A, Ju X, 

Antonsson A, Logan R, Jamieson L. An update on Heck's disease-a systematic review. J Public 

Health (Oxf). 2021 Jan 27:fdaa256. doi: 10.1093/pubmed/fdaa256. Epub ahead of print. PMID: 

33501985. 

.3 HIGHLIGHTS 

 

 The review provides a comprehensive summary of the literature available on Heck’s 

disease. There is an ethnic predisposition of this disease and a higher prevalence 

amongst the Indigenous populations of the world. 

 The current systematic review found an increased incidence of Heck's disease in the 

European region. 

 Pathways of transmission : HPV 13 or 32 is transmitted in a manner similar to that of other human 

papillomaviruses, by surface contact with the virus through a break in the mucosal barrier. 
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.4 STATEMENT OF AUTHORSHIP 
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End of Published Paper 
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7.6 SUPPLEMENTARY FILES 

7.6.1: Search Strategy 
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7.6.2: STROBE Checklist for reporting items in observational studies of rare diseases 
 

 
1. Was there an adequate description of study design and setting? 

 

YES, if authors: 

• described the method of data collection (e.g. retrospective epidemiological survey, records 

from a list of sources) 

• described the setting (e.g. clinics, population registered at general practices, medical 

records database) 

• relevant dates (periods for recruitment, data collection). 

• give the source of denominator population for prevalence calculations (e.g. UK national 

statistics) 
 

NO if authors did not report all of the above 

UNCLEAR if authors reported design and setting information but it was presented unclearly 

or incompletely (e.g. the number of general practices was not reported or only the recruitment 

start date was reported) 

2. Was there an adequate description of eligibility criteria? 

 

YES, if authors: 

• described inclusion criteria (exclusion criteria are not necessary) 

• explicitly stated which type of MPS IV they report (specifically MPS IVA or MPS IVB) 

• include enzymatic or genetic analysis as diagnoses methods (it is sufficient to state patients 

were enzymatically diagnosed without giving full details) 

 

NO if authors did not report all of the above 

 

UNCLEAR if authors 

• reported eligibility criteria but it was presented unclearly (if MPS IVA is reported but no 

diagnostic method) 
• did not clearly state which type of MPS IV was reported 

3. Is the study population representative of the target population? Y, N, UNCLEAR 

 

Note – for this question, the target population is the population studied in the study, not the 

population that we are studying for this systematic review. Ethnicity is not important, as long 

as the patient lives in the given country. 

 

YES, if authors: 

State the sources include all necessary diagnostic centres or that they have attempted to 

achieve full ascertainment or have outlined an extensive list of sources 

 

NO if there is reason to believe that full ascertainment has not been achieved 
 

UNCLEAR if we cannot be sure that all patients were included in the study (e.g. in a country 

multiple centres could have performed the diagnostic analyses and not all participated in the 

study). 
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4. Is there an adequate description of outcomes? 

YES, if authors clearly describe: 

• patients in denominator – live births or general population 

• patients in numerator were born during study period (birth prevalence) or were living 

during study period (period prevalence) 

• time frame of study 

• the period of study e.g. ‘date of first diagnosed’ case to last diagnosed case or ‘date of birth 

of first diagnosed case’ to last diagnosed case 

 

NO if authors did not report all of the above 

 

UNCLEAR if any of the above are not clearly reported 

5.Is there an adequate description of the study participants? 

 

YES, if the authors provided more than just age (at diagnosis) and gender (for example 

ethnicity) then I would say the participants were adequately described 

 

NO if authors did not report more than age and gender 
 

UNCLEAR if the population descriptions were unclear (e.g. numbers in texts and figures 

didn’t match or add up). 
 

 

 

 

 

 
 

Overall score: 

 

High – all criteria met (5 Yes’s) 

Medium – 1 to 2 criteria not met (i.e. 1-2 No’s or Unclear) 

Low – 3 or more criteria not met (i.e. ≥ 3 No’s or Unclear) 



 

 

 



 

 

Summary of Section D 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
156 

 

 
 

 

 
SECTION E: QUALITATIVE 

COMPONENT 

 

 
 

Overview of Section E 

 
This section contains two chapters which have a qualitative approach. Part one was associated 

with the barriers faced for screening and the awareness of HPV infection in Indigenous 

communities. The results were arranged into a socio-ecological model which addressed the 

problems and also provided valuable community suggested solutions. Part two involved HPV 

vaccinations and its perceptions amongst Indigenous peoples, which has been added as an 

appendix (Appendix E). The second chapter of this section evaluates the emotional response of 

Indigenous participants to cancer in the family and community. Both chapters are published, 

with the second being an invited paper from the Journal. 
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08 
Working towards a comprehensive 

understanding of HPV and cervical cancer 

among Indigenous women: A Qualitative 

Systematic Review 
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8.1 PREFACE AND LINK TO PROJECT 

 

The study (Study 5) presented in this Chapter is the first of two studies in this section that 

address the third objective of this thesis. After a preliminary search of the data, it was decided 

to broadly divide the research question in to two sections. The first would address 

understanding and awareness of HPV infection amongst Indigenous populations, and the 

second would focus on HPV vaccine experience and hesitancy. The first topic has been 

presented as Chapter 8 in this thesis, and the second is attached as Appendix E. 

To the best of my knowledge, this is the first study to explore perceptions of HPV infection 

amongst Indigenous populations at a global level. 

 

8.2 PUBLICATION DETAILS 

 

This paper has been published in the British Medical Journal (OPEN) as: Sethi S, Poirier B, 

Canfell K, Smith M, Garvey G, Hedges J, Ju X, Jamieson LM. Working towards a 

comprehensive understanding of HPV and cervical cancer among Indigenous women: a 

qualitative systematic review. BMJ Open. 2021 Jun 30;11(6): e050113. doi: 10.1136/bmjopen- 

2021-050113. PMID: 34193502; PMCID: PMC8246376. 

 

8.3 HIGHLIGHTS 

 

 This systematic review is the first to address the qualitative characteristics of HPV 

infection and associated cancers among Indigenous women at a global level. 

 The study highlights the continuing impact of trauma at the public policy level, 

providing important evidence of the work required to address health disparities that 

have resulted. 

 The findings highlight the need for community feedback to be embedded within 

Indigenous health research projects so that resulting policies can be a consequence of 

direct Indigenous feedback. 
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End of Published Paper 
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8.6 SUPPLEMNENTARY FILES 

8.6.1 Search strategy and logic grid 

 
Logic Grid: PubMed: 153: 11/10/2019 

 
HPV AND INDIGENOUS POPULATIONS 

 
 

HPV Indigenous Populations 

HPV [Text Word] OR 

"papillomaviridae"[M 

eSH Terms] OR 

“human 

papillomavirus” 

[MeSH] OR “human 

papillomavirus” [Text 

Word] OR "human 

papillomavirus 

16"[MeSH Terms] 

OR human 

papillomavirus 16 

[Text Word] OR 

"human 

papillomavirus 18" 

[MeSH Terms] OR 

human papillomavirus 

18 [Text Word] OR 

papillomavirus [Text 

Word] 

("first nation"[Text Word]) OR "first nations"[Text Word]) OR 

"pacific islander"[Text Word]) OR "pacific islanders"[Text 

Word]) OR "torres strait islander"[Text Word]) OR "torres strait 

islanders"[Text Word]) OR aborigin*[Text Word]) OR 

africa*[Text Word]) OR alaska*[Text Word]) OR aleut*[Text 

Word]) OR amerind*[Text Word]) OR arctic[Text Word]) OR 

aymara[Text Word]) OR bushmen[Text Word]) OR chukchi[Text 

Word]) OR chukotka*[Text Word]) OR circumpolar[Text Word]) 

OR eskimo*[Text Word]) OR greenland*[Text Word]) OR 

hmong[Text Word]) OR indian*[Text Word]) OR indigen*[Text 

Word]) OR inuit*[Text Word]) OR inupiaq[Text Word]) OR 

inupiat[Text Word]) OR khanty[Text Word]) OR maori*[Text 

Word]) OR mapuche[Text Word]) OR metis[Text Word]) OR 

native*[Text Word]) OR navaho*[Text Word]) OR navajo*[Text 

Word]) OR nenets[Text Word]) OR quechua[Text Word]) OR 

saami[Text Word]) OR sami[Text Word]) OR samoan*[Text 

Word]) OR siberia*[Text Word]) OR skolt[Text Word]) OR 

tribal[Text Word]) OR tribe*[Text Word]) OR xingu*[Text 

Word]) OR yup’ik[Text Word]) OR yupik[Text Word]) OR 

zuni[Text Word]) OR "African continental ancestry 

group"[Mesh]) OR "African continental ancestry group"[Mesh]) 

OR "Asian continental ancestry group"[Mesh]) OR "Health 

Services, Indigenous"[Mesh]) OR "Oceanic ancestry 

group"[Mesh]) OR "arctic regions"[Mesh]) OR "ethnic 

groups"[mesh] 
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Logic Grid: EMBASE: 271 : 21/08/2020 
 
 

HPV Indigenous Populations 

('human 

papillomavirus type 

16':ti,ab,kw OR 

'human 

papillomavirus type 

18':ti,ab,kw OR 'wart 

virus':ti,ab,kw OR 

'oral human 

papillomavirus 

infection':ti,ab,kw OR 

'hpv':ti,ab,kw) 

'indigenous population':ti,ab,kw OR 'indigenous people':ti,ab,kw OR 

'Samoan (people)':ti,ab,kw OR 'First Nation':ti,ab,kw OR 'Pacific 

Islander':ti,ab,kw OR 'Torres Strait Islander':ti,ab,kw OR 'Black 

person':ti,ab,kw OR 'Alaska Native':ti,ab,kw OR 'Aleut 

(people)':ti,ab,kw OR 'Amerind people':ti,ab,kw OR 'Aymara 

(people)':ti,ab,kw OR 'Chukchi (people)':ti,ab,kw OR 

'Chukotka':ti,ab,kw OR 'Eskimo-Aleut people':ti,kw,ab OR 

'Greenland':ti,ab,kw OR 'Hmong (people)':ti,kw,ab OR 'Indian':ti,ab,kw 

OR 'indigenous people':ti,kw,ab OR 'Inuit':ti,kw,ab OR 'Inupiat 

(people)':ti,kw,ab OR 'Khanty (people)':ti,ab,kw OR 'Maori 

(people)':ti,kw,ab OR 'Mapuche (people)':ti,kw,ab OR 'indigenous 

people':ti,kw,ab OR 'Navajo (people)':ti,kw,ab OR 'Nenets 

(people)':ti,kw,ab OR 'Quechua (people)':ti,kw,ab OR 'Sami 

(people)':ti,kw,ab OR 'Yupik (people)':ti,ab,kw OR 'Zuni 

(people)':ti,ab,kw OR 'Asian continental ancestry group':ti,ab,kw OR 

'Oceanic ancestry group':ti,ab,kw OR 'Arctic':ti,ab,kw OR 'ethnic 

group':ti,kw,ab 

 

 
Logic Grid SCOPUS: 764: 21/08/2020 

 
 

HPV Indigenous Populations 

TITLE-ABS-KEY (HPV) OR 

TITLE-ABS-KEY 

(papillomaviridae) OR TITLE-ABS- 

KEY (human papillomavirus) OR 

TITLE-ABS-KEY (human 

papillomavirus type 16) OR TITLE- 

ABS-KEY (human papillomavirus 

type 18) 

TITLE-ABS-KEY (Indigenous AND population) 

OR TITLE-ABS-KEY (ethnic AND groups) OR TITLE- 

ABS-KEY (aborigin ) OR TITLE-ABS- 

KEY ( torres AND strait AND islander ) OR TITLE- 

ABS-KEY ( black  AND person ) 
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Web of Science: 189 :21/08/2020 
 
 

HPV Indigenous Populations 

(HPV OR human papillomavirus OR 

human papillomavirus type 16 OR 

human papillomavirus type 18 OR 

Oral HPV OR wart virus) 

TOPIC: ((first nation OR first nations OR pacific 

islander OR pacific islanders OR torres strait islander OR 

torres strait islanders OR aborigin* OR africa* OR 

alaska* OR aleut* OR amerind* OR arctic OR aymara 

OR bushmen OR chukchi OR chukotka* OR circumpolar 

OR eskimo* OR greenland* OR hmong OR indian* OR 

indigen* OR inuit* OR inupiaq OR inupiat OR khanty 

OR maori* OR mapuche OR metis OR native* OR 

navaho* OR navajo* OR nenets OR quechua OR saami 

OR sami OR samoan* OR siberia* OR skolt OR tribal 

OR tribe* OR xingu* OR yup’ik OR yupik OR zuni OR 

African continental ancestry group OR African 

continental ancestry group OR Asian continental ancestry 

group OR Health Services, Indigenous OR Oceanic 

ancestry group OR arctic regions OR ethnic groups)) 

 

 

 

 
8.6.2 : JBI SUMARI appraisal tool questionnaire for qualitative systematic reviews 

 
1. Is there congruity between the stated philosophical perspective and research 

methodology? 

2. Is there congruity between the research methodology and the research question or 

objectives? 

3. Is there congruity between the research methodology and the methods used to collect 

the data? 

4. Is there congruity between the research methodology and the representation and 

analysis of data? 

5. Is there congruity between the research methodology and the interpretation of results? 

6. Is there a statement placing the researcher culturally or theoretically? 
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7. Is the influence of the research on the researcher and vice versa, addressed? 

8. Are the participants and their voices adequately represented? 

9. Is there research ethical according to current criteria or, for recent studies, and there 

evidence for ethical approval by an appropriate body? 

10. Do the conclusions drawn in the research report flow from the analysis, or interpretation 

of the data? 

8.6.3 Appraisal of the included studies 
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8.6.4 : List of study findings with illustrations 
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09 
Psycho-oncological considerations for 

Indigenous populations 
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9.1 PREFACE AND LINK TO PROJECT 

The study (Study 6) presented in this Chapter is the second of two studies included in this 

section that address the second objective of this thesis. 

As a part of the initial stages of the HPV-OPC project, there was interest from partnering 

Aboriginal communities about cancer and an element of fear and confusion was sensed by the 

Senior Indigenous Research Officer. After consultations with the study’s Indigenous Reference 

group, questions regarding cancer in the family or community were included in the baseline 

questionnaire (Appendix A). The addition of this element was an attempt to understand the 

psycho-oncological perspectives amongst Indigenous populations. This commentary was 

written to reflect on the emotions a community goes through after hearing a terminal diagnosis. 

Recording these perspectives deemed important in the context of this study as we refer to cancer 

throughout questionnaires and critical reflexivity was vital.  

This study utilises data collected as a part of this question and assesses the emotional responses 

of the participants after hearing about cancer in the family or community. 

9.2 PUBLICATION DETAILS 

This paper is an Invited commentary from the Journal of Cancer biology and is accepted as: 

Sethi S, Ju X, Hedges J, Jamieson L. Psycho-oncological considerations for Indigenous 

populations. Journal of Cancer Biology 2021 (INVITED COMMENTARY) 

9.3 HIGHLIGHTS 

 This paper explores emotional responses and provides an insight to understanding the 

perception of the impact of cancer for Indigenous Australian communities 

 Cultural respect is a key factor which helps to achieve active engagement and interest 

by Indigenous families during the cancer journey. 

 This paper provides helpful insights to improving understanding of support and care for 

cancer patients from Indigenous families/communities. 
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Introduction 

 
Emotions significantly effect psychological well-being and have a substantial impact on health 

(1). The dynamic nature of the relationship between these factors is articulated by the World 

Health Organization: “Normally, emotions such as anxiety, anger, pain or joy interact to 

motivate a person to a goal-directed action. However, when certain emotions predominate and 

persist beyond their usefulness in motivating people for their goal-directed behaviour, they 

become morbid or pathological” (2). Thus, it is crucial to consider the emotional state of cancer 

patients and carers and routinely monitor emotional wellbeing, similar to indicators of physical 

health such as blood pressure, pulse rate, and temperature (1). The diagnosis of cancer is 

particularly difficult to navigate for carers, as treatment and support is typically limited to the 

cancer patient. Lack of available or adequate support can result in emotionally distressing 

circumstances for both families and communities. 

Indigenous communities around the world have exhibited immense strength and resilience in 

the face of devastating impacts of colonisation, assimilation and attempted elimination of their 

cultures and peoples (3). Despite this fortitude, the effect of colonisation and various 

government policies has resulted in irreversible damage to Indigenous ways of knowing, being, 

and doing. The continuing influence of systemic racial discrimination and global capitalism is 

further attributing to the health inequities faced by Indigenous peoples (4)(5). While there has 

been an observed reduction in chronic disease mortality rates among Indigenous populations, 

rates of cancer and associated mortality have intensified (6-9). Cancer is the second most 

common cause of death among Indigenous peoples in Australia, and cancer survival rates are 

significantly lower among Indigenous compared to non-Indigenous Australians (10). The 

increased global burden of cancer among Indigenous populations has led to an amplified 

research interest (9, 11). 
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Connection to country is a vital spiritual connection for Indigenous peoples as it defines 

ancestral relationships and contributes towards culture and sovereignty (12). The connection to 

land and Country is continued by keeping and passing of knowledge and responsibilities. 

Identity, kinship, culture, health, wellness and family are also deeply embedded in this 

connection (13-15). Recognising these is a key pillar of the Well-being framework for 

Aboriginal people with chronic illness (16) and Optimal Care Pathways for Aboriginal and 

Torres Strait Islander people with cancer in Australia (17). The support of family and 

community play an indispensable role in alleviating cancer outcomes and survivorship, which 

can be achieved by acknowledging and respecting the family structures and values of 

Indigenous cultures. Most health care systems fail to recognise and acknowledge this 

connection in addition to the significant role of family and community (18-20). It has been 

reported that cultural respect is a key factor which helps to achieve active engagement and 

interest by Indigenous patients (21-23). For Indigenous peoples the experience of care is more 

elaborate as the health of an individual is determined by the emotional, cultural, social and 

physical well-being of an entire community (24). This is mirrored in Australia’s National 

Aboriginal and Torres Strait Islander Cancer Framework, which specifies that optimal cancer 

care should be “person centred so that the whole person (including family and cultural role) is 

considered, and the psychosocial, cultural and supportive care needs and preferences of 

Indigenous people are addressed across the continuum of care” (25). Indigenous communities 

have suggested that individual life circumstances and personal experiences are relevant (26). 

Acceptance by healthcare workers about broader cultural issues and the avoidance of 

generalisation of all Indigenous patients could play a pivotal role in increasing engagement of 

families in the cancer process (26). A study from New Zealand (27) describes the cultural 

expectations and sensitivity anticipated from healthcare workers by Maori (Indigenous 

population of New Zealand) cancer patients, where the importance of having tikanga (customs 
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and values) processes at the hospitals is emphasized. A Maori participant in the study 

elaborates: 

“. . . the whole tikanga within the process. Knowing that we come with many whānau members, 

children, aunties, uncles, everybody wants to come, so shared rooms don't really meet our 

needs. Having somewhere for our children, so that they’re not being a distraction or a hōhā 

[nuisance], but that they need to be there and their koro’s [grandfathers], their nans, they need 

them there. … This is part of your healing process, this is what is going to make it better for 

you. ‘Cause in here it’s a positive outlook for them and that will improve their treatment 

response (27).” 

It has been reported that family plays a critical role during treatment and impacts survivorship; 

additionally patient and health of other family members take priority over the caregiver’s own 

health (24, 28). Risetevski and colleagues found that families often felt they did not receive 

supportive care and did not feel welcome in hospitals (28). The National Aboriginal and Torres 

Strait Islander Cancer Framework (24) emphasizes the need for families and carers to be 

“involved, informed, supported and enabled throughout the cancer experience” (24). 

Cancer requires long term support and intervention strategies, the burden of which usually falls 

on informal caregivers (family). Research among cancer survivors has revealed that health 

behaviours and coping are interrelated, with significant implications for positive behaviour 

alterations and improved health (29, 30). It has been previously discussed that poor health 

behaviours for example stress and anxiety of informal caregivers impact the health of survivors 

(31-34). The fear and confusion associated with cancer demonstrates the necessity of exploring 

the emotional responses of Indigenous peoples on hearing Cancer in the community to improve 

understanding and increase support. This paper explores these emotional responses and 
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provides an insight to understanding the perception of the impact of cancer for Indigenous 

Communities 

Findings from HPV-OPC study 

 
Methodology: The data used to explore the impact of cancer diagnoses for Indigenous 

communities is from the HPV-OPC Human Papillomavirus and Oropharyngeal Carcinoma 

(HPV-OPC) project which is a prospective longitudinal cohort study based in South Australia 

(35). Participant eligibility was self-identification of Aboriginal and/or Torres Strait Islander 

status, aged 18+ years and a South Australian resident. Aboriginal Community Controlled 

Health Organisations (ACCHOs) were key stakeholders and heavily involved in participant 

recruitment at baseline. An Indigenous Reference Group was established to ensure Indigenous 

governance of all aspects of the project. The reference group was chaired by an Indigenous 

health manager and included Indigenous community members, health workers and councillors. 

Baseline data was collected from February 2018 to January 2019 with 12-month follow-up data 

collected from February 2019 to January 2020. Information on socio-demographic factors, 

sexual behaviours and health-related behaviours were ascertained by self-report questionnaire, 

with assistance provided by the study’s Senior Indigenous Research Officer (JH) where 

required. All components of data collection were pilot tested and tailored for cultural 

sensitivity. 

Ethical approval was received from the University of Adelaide Human Research Ethics 

Committee and the Aboriginal Health Council of South Australia’s Human Research Ethics 

Committee. All participants provided written informed consent. 

Sociodemographic characteristics: Age (dichotomised based on median split at 37 years; 37 

and less or 38 and more), sex (male or female), geographic location (metropolitan, i.e. residing 

in Adelaide, South Australia’s capital city and non-metropolitan; i.e. residing elsewhere in the 



Chapter 9 

214 

 

 

 

state) and level of education attained (till high school and above high school including trade, 

TAFE which stands for technical and further education and provides training for vocational 

occupations, or university). 

Emotional response to cancer in family or community: Individual responses (Yes/No) to the 

question regarding the response to cancer in the community or family (Table 1) was explored. 

The objective was to gain better understanding of the approaches to consider for management 

of cancer in the Indigenous community, driven by the Aboriginal community. Apart from the 

list of emotions provided, there was an option to specify any other emotions identified. Data 

was descriptively analysed using SPSS (IBM; Version 27). 

 

 

 

 

 

 

 

Table 1: Question regarding the 

response to cancer in the 

community or family 

 

 

 

 

 
Results: 1011 participants were recruited at baseline (February 2018 to January 2019), across 

eight sites in South Australia. This cohort represents 5% of Indigenous adults in South Australia 

eligible for recruitment in this study. 

Of the 1011 participants, 998 responded to the question about how they felt about cancer in the 

family/community. Of the 988 participants more than half (66.6%) were females, and almost 

half (49.5%) were below the age of 37 years. Almost two-thirds (62.6%) resided in non- 

WHEN OTHERS IN YOUR 

FAMILY/COMMUNITY GET CANCER/ THE 

BIG C, DO YOU FEEL? 

ANGER Yes No 

FRUSTRATION Yes No 

SADNESS Yes No 

GUILT Yes No 

REVENGE Yes No 

FEAR Yes No 
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120.0% 

 

metropolitan locations and 67.5% reported high school as the highest educational attainment. 

More than half reported to feeling Anger (58.2%) and 69% reported feelings of frustration. 

Most (90.8%) reported feeling sad, 26.6% felt guilt whilst 10.8% reported feelings of revenge 

on hearing of cancer in the family or community. Almost three-quarters (72.1%) reported 

feeling fear on hearing the diagnosis (Table 1). 

Table 1: Frequency of responses recorded 
 
 

 Responses 

N Percent 

Anger 581 62.3% 

Frustration 689 73.9% 

Sadness 906 97.2% 

Guilt 265 28.4% 

Revenge 108 11.6% 

Fear 720 77.3% 

 

 

 

Figure 2: Graphical representation of the most frequently recorded responses 
 
 

Responses to cancer in Family and 
Community 

 
SADNESS 

FEAR 

FRUSTRATION 

ANGER 

GUILT 

REVENGE 

0.0% 20.0%    40.0%    60.0%    80.0% 100.0% 
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Figure 3: Graphical representation of gender and location specific responses to cancer in 

the family/community 
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Table 3: Sociodemographic characteristics stratified by the emotional responses recorded 
 
 

Characte 

ristic 
HPV-OPC study emotional response recoded 

(%, 95%CI) 

 Anger 

(N=581) 

Frustration 

(N=689) 

Sadness 

(N=906) 

Guilt 

(N=265) 

Revenge 

(N=108) 

Fear 

(N=720) 

Total 

(100) 

58.2 (55.1- 
61.2) 

69.0 (66.1- 
71.8) 

90.8 (88.9- 
92.5) 

26.6 (23.9- 
29.4) 

10.8 (9.0-12.9) 72.1 
(69.3- 
74.9) 

Sex 

Male 

Female 

 

32.0 (28.3- 

35.9) 

68.0 (64.1- 
71.7) 

 

34.1 (30.6- 

37.7) 

65.9 (62.3- 
69.4) 

 

33.2 (30.2- 

36.3) 

66.8 (63.7- 
69.8) 

 

32.1 (26.7- 

37.9) 

67.9 (62.1- 
73.3) 

 

37.0 (28.4- 

46.4) 

63.0 (53.6- 
71.6) 

 

29.7 

(26.5- 

33.1) 
70.3 

(66.9- 
73.5) 

Age 

>37 

<37 

 

49.1 (45.0- 

53.1) 

50.9 (46.9- 

55.0) 

 

50.2 (46.5- 

53.9) 

49.8 (46.1- 

53.5) 

 

49.7 (46.4- 

52.9) 

50.3 (47.1- 

53.6) 

 

46.4 (40.5- 

52.4) 

53.6 (47.6- 

59.5) 

 

39.8 (31.0- 

49.2) 

60.2 (50.8- 

69.0) 

 

51.7 

(48.0- 

55.3) 

48.3 

(44.7- 
52.0) 

Geogra 

phic 

Locatio 

n 

Regiona 

l 

Metropo 
litan 

 

61.8 (57.8- 

65.7) 

38.2 (34.3- 

42.2) 

 

60.5 (56.8- 

64.1) 

39.5 (35.9- 

43.2) 

 

62.0 (58.8- 

65.1) 

38.0 (34.9- 

41.2) 

 

66.0 (60.2- 

71.5) 

34.0 (28.5- 

39.8) 

 

67.6 (58.4- 

75.9) 

32.4 (24.1- 

41.6) 

 

60.8 

(57.2- 

64.3) 

39.2 

(35.7- 

42.8) 

Level of 

Educati 

on 

Till 

High 

school 

TAFE/U 
niversity 

 

67.6 (63.8- 

71.4) 

32.4 (28.6- 

36.2) 

 

67.5 (63.9- 

70.9) 

32.5 (29.1- 

36.1) 

 

68.2 (65.1- 

71.2) 

31.8 (28.8- 

34.9) 

 

67.5 (61.7- 

73.0) 

32.5 (27.0- 

38.3) 

 

72.2 (63.3- 

80.0) 

27.8 (20.0- 

36.7) 

 

67.5 

(64.0- 

70.8) 

32.5 

(29.2- 

36.0) 

**HPV-OPC – Human Papillomavirus - Oropharyngeal carcinoma study 

CI- confidence intervals 

TAFE – Provides training for technical education 

 
 

Discussion 

 
Cancer has substantial repercussions on an individual and their families (36),(37). It has been 

reported that significant emotional, social, physical and, spiritual changes occur in a family 

after a family member has been diagnosed with cancer (38). Green et al (26) described the 
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context of cancer as described by Indigenous participants. The most important factors identified 

were the experiences of racism (past and present), discrimination, Indigenous health disparities, 

mistrust in the healthcare system and different lifestyles. There was an unacceptable notion of 

generalizing all Indigenous peoples’ life, culture and, circumstances (26). 

The emotional cycle of cancer can be broadly divided into 3 stages; stage of diagnosis, stage 

of treatment and stage of recurrence. The stage of diagnosis and recurrence is most frequently 

associated with fear and sadness. Gorman and colleagues (36) explain the family’s fears 

associated with cancer and elaborated on it in reference to the stage of diagnosis and recurrence. 

They indicated that fear can be multifactorial including a loss of their relationship, the loss of 

control, the fear of sorrow and, the fear of pain and suffering. 

The following section discusses each emotion (Fear, Anger, Frustration, Guilt, Sadness and, 

Revenge) individually. The association of these emotions with cancer in the community or 

family, with any prior research in regards to Indigenous communities, is discussed. 

 

Fear: The Recognition Phase of cancer (39), includes the individual’s awareness about changes 

in their body which could indicate cancer, including abnormal growth, pain, or bleeding. Fear 

of cancer or previous cancer in the family/community can lead to a delay in acknowledging the 

changes and demotivate the patient to seek a diagnosis. This fear could be due to financial 

limitations, fear of healthcare providers, fear of dependency, or fear of disfigurement (36). The 

roots of this fear are reinforced by avoidance of using the word – CANCER (40, 41). The fear 

of seeing a loved one in a vulnerable state has been associated with distress, fearing a change 

in personality and the dynamics of their relations (36). Partners and spouses feel overwhelmed 

as they have not reflected what life together with illness and suffering would involve (42). A 

cancer diagnosis can either distance couples due to the stress on the relationship or can bring 

them closer together as a part of the survival struggle (37). Many Indigenous languages do not 

define the word “cancer” and are frequently associated with 
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bad spirits and negative energies (43). This adverse energy creates a fearful aura which is 

further fed into, by the scarce involvement of Indigenous peoples in health promotional 

activities and media awareness presentations (44). Green et al recorded the lack of open 

discussions about the ‘C-Word’ in Indigenous communities, which was associated with stigma 

and the large amount of stress (26). Cancer is often associated with feelings of shame which 

leads to a late diagnosis and a poorer prognosis(43). This highlights a large gap in 

communication about cancer and its management amongst Indigenous populations. The impact 

of institutional racism and intimidation of Indigenous patients due to ‘cold’ interactions with 

’medical monsters’ or the ‘dominant white medical culture’ further impedes successful 

engagement and instils fear (26). The impact of racism was voiced by a study by the Maori 

(27); 

“Our koros and our kuias [elders]; their mana [status/authority] gets tramped on. Their wishes 

don’t get respected. If you are tūturu to your Māori-ness [everything is subsumed by your 

Māori identity], you know that the whānau looks after their own. And when they are sick and 

they go to the hospital, that all goes out the window. It becomes, excuse me, the white man’s 

rule. There is no negotiating. You do it this way or you get out. I don’t get out. I got a mouth. 

And our old people, they don’t want other people wiping their bums, washing them. That is 

what keeps their mana intact, having that respect. Their [HCP] job is to look after the tinana 

[body], but you need to look after the wairua [spirit/soul] too. Because that’s what keeps the 

person going.” 

 

Anger and Frustration: An initial period of ambiguity and doubt is frequently followed by 

extreme reactions of anger and frustration, eventually leading to psychological distress and 

disruption. The family/community may go through denial or they may blame others for this 

diagnosis (36). They may experience vulnerability with the conscious thought that this could 

happen to them. The inability of an individual to help or protect a loved one can create intense 
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vulnerability, helplessness and, frustration (36). Green et al (26) reported that health 

professionals do recognize the fear and anger amongst Indigenous patients and felt that one bad 

experience could be critical in defining the care journey for the entire family/community. The 

emotional frustration and anger can be inferenced from quotes of participants in various studies 

(26, 27); 

“‘And they said, “Oh, Aboriginal people don’t burn when they have radiation”. And that’s an 

outright lie …Because I was burnt red raw from radiation (26).” 

 
 

“We sat there absolutely petrified, waiting to squeeze every little bit of information they had in 

that little half an hour session. A secretary from upstairs came down twice to present some 

other patient’s case. And it just broke… I was just angry after that. …I thought we were going 

to get their devoted attention (27).“ 

Other factors which precipitate feelings of frustration include disorder in daily chores such as 

sustaining a job, taking care of dependents and, other domestic errands (36). A loss of control 

surrounds the patient and the family, as they come to terms with the realization that there is 

nothing that they can do to stop the disease. This can spawn many emotions, with anger being 

the most common. This anger is often expressed to healthcare workers (physicians and nurses) 

for their incapability and inefficiencies (36). The loss of control and its associated anger also 

arises from other areas of patients’ lives including loss of sleep, anxiety, conflicts within the 

family and disordered schedules. 

 

Guilt: The most feared aspect of cancer for the patient and family is metastasis and recurrence. 

This is associated with depression, guilt, fear of death and anger. It has been observed that 

patients with recurrences lean towards less contact with family and loved ones due to the 

feelings of extensive strain on relationships and overwhelming changes in the emotional 

climate (45, 46). The patient feels constantly guilty of the emotional, physical, social and 
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financial drain caused to the family by their illness. Conversely, it has been observed that 

positive support from partners or families may result in heightened confidence among patients 

to fight the illness and relationships are stronger to face any new challenges. Thus, the 

perception and management of cancer in the family /community is a very important aspect, 

which controls the psychological balance of the patient (36). Guilt may be a cardinal feature of 

the caregiving experience, and to fully understand the implications of this complex 

phenomenon, more research is recommended. 

 

Sadness: There is a constant surge in the apprehensions regarding the loss of life which produce 

strong emotions, which all lead to intense sadness. The grieving process initiates with denial 

leading to anger, irritability and despair ending in sadness. It has been observed that the 

intensity of sadness increases if the family members protect themselves by avoidance or 

preoccupation (36). Acceptance and supporting the loved ones, regardless of age, is extremely 

important in this process (47). From an Indigenous perspective, it has been found that being 

away from one’s own Country or traditional lands, as well as the likelihood of dying off 

Country, was a particular cause of sadness (26). Green et al found that all Indigenous 

participants reported intense grief and shock when they heard of cancer in their family or 

community (26). 

 

Revenge: Studies have reported the correlational and causal role of anger in precipitating 

feelings of revenge (48-50). Anger is the most significant predictor of vengeance (51). In case 

of perceived injustices, there is a sense of morally appropriate anger that triggers feelings of 

revenge (52). Although there is limited literature which records the emotional feelings of 

revenge amongst community members or family members of cancer patients, it emerges as a 

possible consequence. This consequence can be explained by the feelings of intense anger and 

frustration felt by families which could promote feelings of revenge or vengeance as well. 
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Some useful interventions include assisting family/community in facing their loss, recognizing 

their struggles to support the patient, and ascertaining ways to affirm patients and families sense 

of control (36). It has been reported that family caregivers had improved mourning outcomes 

when they felt they had accomplished something to cherish such as providing comfort and 

compassion to their loved one (53). Australia’s National Aboriginal and Torres Strait Islander 

Cancer Framework emphasizes the assessment of Indigenous understandings of care, to 

augment the capacity of cancer services (24). Community suggested solutions included more 

open conversations or yarns (‘Yarning’ is a popular term used for an Indigenous style of 

conversation and storytelling) (54) about the cancer journey and available resources and 

pathways (26). The appointment of Indigenous liaison officers or health workers was 

emphasized in one study (26) and suggested that it would enable the family to trust the system, 

voice their concerns and further facilitate relationships with the healthcare workforce. 

There is an increase in the level of acknowledgment that diverse methods are required to 

effectively capture and appreciate the perspectives and perceptions of cancer among 

Indigenous communities (55-57). Despite the increase in awareness, there is limited pragmatic 

evidence regarding the best methodology to achieve desirable results. In general, measurement 

of Indigenous cancer patients’ experiences is a complex process, and the additional aspects 

such as poor cancer outcome increase the challenge and urgency of the situation. 
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SECTION F: FUTURE DIRECTIONS 

Overview of Section F 

 
This section comprises a discussion about the use of a non-invasive, accurate and sensitive tool 

for oral cancer detection. Earlier detection of oral cancer can improve prognosis and quality of 

life. Poorer cancer outcomes of Indigenous populations compared with non-Indigenous 

outcomes are partially due to inadequate access to cancer awareness, screening and treatment 

services. The next step of this research leads into a phase of clinical examinations of the 

participants of the HPV-OPC study. 

This chapter discusses the diagnostic accuracy of Confocal Laser Endomicroscopy for detection 

of oral squamous cell carcinoma. 
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10 
Diagnostic Accuracy of Confocal Laser 

Endomicroscopy for the Diagnosis of Oral 

Squamous Cell Carcinoma: A Systematic 

Review and Meta-Analysis 
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10.1 PREFACE AND LINK TO PROJECT 

The study (Study 7) presented in this Chapter is the only Chapter in this section that addresses 

the final objective of this thesis. One of the reasons for lower cancer screening and delayed 

diagnosis in Indigenous communities is the diminished access to cancer awareness, screening 

and treatment services. This highlights the need for a convenient, portable and culturally safe 

tool, which can be used for cancer screening in remote areas. 

The next step of the HPV-OPC study leads to a phase of clinical examinations of the 

participants recruited as part of the study. This Chapter discusses the diagnostic accuracy of 

Confocal Laser Endomicroscopy which is a non-invasive and transportable tool used for 

detection of oral squamous cell carcinoma. The highlight of this tool its convenient portability 

for screening at remote locations. 

 

10.2 PUBLICATION DETAILS 

 

This paper is under review in the Journal of Oral Oncology as: Sethi S, Ju X, Logan R, 

Sambrook P, McLaughlin R, Jamieson L. Diagnostic Accuracy of Confocal Laser 

Endomicroscopy for the Diagnosis of Oral Squamous Cell Carcinoma: A Systematic Review 

and Meta-Analysis. J Oral Oncol (Under review; submission date) 

 

10.3 HIGHLIGHTS 

 

 Confocal laser endomicroscopy (CLE) shows high sensitivity and specificity for 

diagnosing oral squamous cell carcinoma.

 Transference of the first experimental results of CLE in the human oral cavity into an 

effective and evidence based clinical setting is recommended
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SECTION G: USING THE 

EVIDENCE 

Overview of Section G 

 
This section provides a brief discussion and conclusion to the thesis along with an 

outline of the strengths and limitations of this project. It also provides an insight to 

the future and next phases of this project. 
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RESEARCH UPDATE 
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11.1 PREFACE 

 

This Chapter brings together the evidence obtained throughout this PhD research. Section 11.2 

provides an overview and recap of the research background, along with the specified 

objectives. Section 11.3 covers the key findings and an overview of the key discussion points 

in five sub-sections (11.3.1–11.3.5). The overall significance of the research is described in 

Section 10.4, followed by issues related to the findings in Section 10.5. 

11.2 OVERVIEW OF THE RESEARCH 

 

This research has explored quantitative and qualitative aspects of HPV infection and cancers 

amongst Indigenous populations; both at a global and an Australian level. The overall research 

aimed to better understand risk factors associated with oral HPV infections and to explore the 

views and experiences of Indigenous populations of HPV infection and its associated cancers. 

This research has 4 main aims which has been scoped around four objectives covered in seven 

chapter (as mentioned in Chapter 3) and shown in Table 11.1. 

Table 11.1: Scope of thesis according to aims of project 

 
 Research Aims Chapters 

1 Analyse and correlate socio-demographic variables, oral health 

behaviours and sexual behaviours with the presence of oral HPV 

infection and its subtypes. 

Chapter 5, 7 

Appendix D 

2 Evaluate risk factors associated with incidence, persistence and 

 

clearance of HPV infection at 12 months follow up 

Chapter 6 

3 Evaluate the qualitative experiences of Indigenous populations at a 

 

global level regarding HPV infections, vaccines and cancers 

Chapter 8, 9 

 

Appendix E 

4 Evaluate the diagnostic accuracy of a novel, non-invasive and 

 
portable instrument for screening oropharyngeal carcinoma 

Chapter 10 

 

11.3 PROGRESS OF RESEARCH 
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The HPV-OPC project has completed baseline and 12-month follow up, with 24-month follow- 

up ongoing. Each visit included the collection of a saliva sample for HPV DNA detection, and 

a questionnaire. 

11.3.1 Baseline 

 

The data collected at baseline (Appendix A) contained information on sociodemographic 

characteristics, health-related behaviours including tobacco and alcohol use, sexual history, 

experiences of racism and cultural identity. Health state preferences, utilities on oral HPV 

infection, HPV vaccination and oropharyngeal squamous cell carcinoma were also collected. 

The fact that over 1000 participants were recruited in less than 12 months demonstrates the 

widespread community support of the study aims and objectives. 

The baseline findings have been published (Appendix D), and demonstrate higher prevalence 

of oral HPV infection in comparison with general population estimates. There was an 

especially high prevalence of HPV 13 and 32; the HPV types associated with Heck’s Disease. 

11.3.2 12-month follow-up 

 

The data collected at the 12-month follow-up (Appendix B) contained information on health- 

related behaviours such as tobacco and alcohol use, physical activity, experiences of pain, 

recent life events and self-rated oral and general health. Health state preferences and utilities 

on HPV carriage, HPV vaccination and cervical cancer were collected among women only. 

Findings from the 12-month are both published (Appendix F) and submitted for publication 

(Chapter 6). 

A retention of 78% was achieved, with follow-up prematurely suspended due to COVID-19 

restrictions. The prevalence of any oral HPV infection increased from 34% at baseline to 44% 

at 12-month follow-up. An increase in HPV types 13 or 32 (20% at baseline and 34% at 12- 

month follow-up) was observed. Factors associated with persistence and clearance of oral HPV 

infections included location of residence and unsafe oral sexual behaviours. 
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11.3.3 24-month follow-up 

 

The 24-month follow-up is currently underway. Data contains information on health-related 

behaviours such as tobacco and alcohol use, physical activity, experience of pain, recent life 

events, sleep and self-rated oral and general health. COVID-19 restrictions have again posed 

barriers to completion, but the excellent working relationship of our senior Indigenous 

Research Officer (Joanne Hedges), with Aboriginal Health Care Councils and other 

stakeholders has mitigated this. 

 
 

11.4 INTERNATIONAL PAPILLOMAVIRUS SOCIETY STATEMENT FOR 

INDIGENOUS POPULATIONS 

 

The WHO (World Health organisation) in September, 2018 declared HPV infection and its 

associated cancers as a public health concern. It stated that the infection is preventable and 

treatable, with a call for action from all representative bodies issued. The principles of equity 

were emphasised, which is fundamental to all countries currently developing strategies to 

eliminate cervical cancer as a public health problem.1 

 

The International Papillomavirus Society (IPVS) is a global organization that supports best 

practice and evidence-based research, strategies, and policies to prevent HPV-related diseases 

worldwide. In response to the WHO declaration, the IPVS issued a statement in support of the 

action.2 Within the statement contained a section prioritising equitable strategies as ‘Equity in 

cervical cancer prevention for all women’. This statement recognised the unequal burden from 

cervical cancer and other HPV-related diseases that Indigenous peoples face in many areas of 

the world. It recognised the importance of culturally appropriate best practices in research and 

policy to reduce this burden of disease. 
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The IPVS statement describes an approach to achieve equitable health outcomes for Indigenous 

peoples2; 

 

“Strategies are required that consider co-creation of methods and tools, that acknowledge 

the importance of shared data ownership, and include Indigenous “ways of being, doing, and 

knowing”, i.e., Indigenous beliefs, practices and knowledge systems; and determinants of 

‘responsibility’, ‘relationships’ and ‘respect’. Indigenous leadership is key to developing 

prioritisation of research focus and methods leading to solutions that are acceptable, 

appropriate and sustainable, incorporating the WHO health rights platform and best practice 

principles.” 

 

The following acknowledgements were issued to address the public health concern amongst 

global Indigenous populations: 

 

 Acknowledge the fundamental right of Indigenous peoples to equal protection against, 

and treatment of, HPV-related diseases consistent with the United Nations Declaration 

on the Rights of Indigenous Peoples

 Develop meaningful respectful partnerships with Indigenous researchers, leaders and 

communities to conduct work addressing data quality, policy, program and research 

development in relation to HPV-related disease and HPV Indigenous workforce 

capacity development;

  Ensure that HPV related issues affecting Indigenous people are presented at relevant 

forums.

These guidelines were deeply embedded in the HPV-OPC project. The project design, 

recruitment and governance were orchestrated through the study’s Indigenous Reference 

Group, through the Aboriginal Community Controlled Health Organisations (ACCHO) 

stakeholder groups and by the Senior Aboriginal research officer (Joanne Hedges). The 
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execution of this project in accordance with the international guidelines from the IPVS and 

WHO are important indicators of the ethical and cultural considerations, as well as the project’s 

global relevance. 
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Conclusion and Recommendations 
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12.1 CONCLUSION 

 

The work presented in this thesis provides evidence that Indigenous populations show a higher 

prevalence of HPV infections and associated carcinomas. There is lack of awareness about the 

association of HPV infections and cancer. 

The work carried out as a part of this thesis and the HPV-OPC study was overseen by an 

established Indigenous Reference group, who were also key stakeholders in the study. This 

association was essential in developing a strong rapport with the South Australian communities 

and Aboriginal Health Organisations. The most significant attribute of this study was the strong 

buy-in by all the participants and partnering communities. 

The most prevalent HPV types found was HPV 13 and 32. Although HPV 13 and 32 

associations with cancers are benign, the exceptionally high carriage among the Indigenous 

Australian adult requires more research. The prevalence of the high-risk HPV types (16 and 

18) was higher than previously reported non-Indigenous Australian and international 

population level estimates. To the best of our knowledge, this is the first study to report the 

incidence, persistence and clearance of oral HPV infections among Indigenous Australians. 

The qualitative aspect of this thesis provided a clearer understanding of Indigenous 

experiences, barriers, facilitators of HPV infections and cancers. The psycho-oncological 

approach to understanding the perception of cancer amongst Indigenous families provides 

valuable information regarding the involvement of families in cancer care. 

The concluding Chapter describes a range of diagnostic and screening possibilities for future 

clinical examination phases of the HPV-OPC study. The most important barrier amongst 

Indigenous population groups is the lack of accessibility of medical services and remote 

locations of residence. Confocal laser endomicroscope is a promising tool which could 

potentially be used in field for large, remote oral cancer screening programs. 
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12.2 SPECIFIC RECOMMENDATIONS FROM THIS RESEARCH 

 

The findings of this study indicate that Indigenous Australians may be at higher risk of 

developing HPV-related oral cancer, which suggests that increased HPV vaccination coverage 

among this vulnerable population may be beneficial. 

The increased risk of developing oropharyngeal cancer means that frequent clinical 

examinations, culturally-safe follow-up protocols and screening for oral and oropharyngeal 

cancer are required. Earlier detection can lead to a better prognosis and improve quality of life 

post treatment. 

The study was able to identify risk factors associated with OPSCC-related HPV types (HPV 

16 or 18) among Indigenous Australians, and in future may help to examine development of 

early stage OPSCC. This recognition could lead to earlier referrals for treatment and contribute 

to refining HPV infection-related health state appraisals among Indigenous Australians. This 

information, in partnership with the South Australian Indigenous community, will significantly 

assist policymakers, ACCHOs and health service providers to regulate the influence of oral 

HPV infections on OPSCCs, and the utility, acceptance and cost-effectiveness of extending 

publicly-funded HPV vaccination among Indigenous groups. 

 
12.3 LIMITATIONS AND STRENGTHS 

 
12.3.1 Limitations 

 
Clinical examinations were a crucial part of this research, but this step had to be postponed due 

to COVID-19 restrictions. Our clinical results are solely based on DNA testing of three 

consecutive saliva samples collected from participants. Clinical examinations are essential to 

determine the presence of premalignant or malignant lesions among the participants carrying 

high risk HPV types and also focal or multifocal epithelial hyperplastic lesions amongst the 

participants carrying HPV 13 and 32. Another limitation was the over-representation of women 
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and participants residing in remote areas, meaning our findings are not representative and 

therefore not generalisable 

12.3.2 Strengths 

 
The main strength of this study lies in the strong community support and participant buy-in 

from recruiting through to 24-month follow-up. The Indigenous Reference group provided 

oversight and cultural guidance on all aspects of recruitment strategies and data collection. This 

is one of the largest cohorts of Indigenous populations to have been established in Australia 

and, indeed, the world. Although COVID-19 led to removal of the clinical component of the 

thesis, it resulted in the addition of a qualitative component. This added further richness to the 

research conducted in this thesis. The qualitative components have helped facilitate better 

understanding of HPV infections and barriers to HPV vaccine uptake from an Indigenous 

perspective. 
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Abstract: 
 

Rationale: Indigenous populations have a high prevalence of Human Papillomavirus (HPV) 

and a high incidence of HPV associated cancers, such as cervical and oropharyngeal cancer. 

There is an effective HPV vaccination program in almost all countries to prevent the incidence 

of cervical cancer but reports suggest that the uptake of these vaccinations by Indigenous 

populations is low. 

Objective: The objective of this qualitative systematic review was to explore the knowledge 

and beliefs of global Indigenous populations regarding HPV vaccines. This review was 

performed to identify the barriers faced by Indigenous peoples and to provide evidence for 

more effective and acceptable execution of vaccination policies for Indigenous peoples. 

Methods: Two investigators independently searched MEDLINE, PubMed, SCOPUS and Web 

of Science databases using a pre-specified search strategy to identify qualitative studies on 

narratives of Indigenous peoples regarding HPV vaccine awareness, knowledge and 

experiences across all geographic and income-level settings. 

Results: After performing the literature search and quality appraisals 5 papers were included 

in the final review. Three core synthesised findings were identified: reasons for acceptance, 

reasons for hesitancy and areas for improvement. Lack of correct knowledge and mistrust in 

the healthcare system were important categories observed in all papers included in the review. 

Other categories within the conceptual model include prioritising disease prevention, health 

professional guidance, family support and supportive community environment. 

Conclusion: Qualitative systematic reviews are an excellent means of exploring the gaps in 

current healthcare practices. Indigenous healthcare research should be grounded in community 

experiences and feedback. This review provides insight into HPV vaccination understanding 
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and acceptance as well as a collection of recommendations for increasing resonance of 

vaccination strategies with Indigenous communities. 

 

 
 

Keywords: Indigenous women health, Human papillomavirus infections, cervical cancer, 
 

qualitative systematic review, HPV vaccine 
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Introduction 
 

 

Humans have highly evolved immune systems, which possess extraordinary abilities to 

recognise, remember and fight pathogens. The technology of vaccines capitalises on this ability 

and induces an immune response that confers protection against infection and/or disease on 

subsequent exposure to a pathogen1. This has led to a significant decline in the spread of highly 

infectious diseases and has given us opportunities to eradicate diseases such as polio and 

smallpox. 

Human Papillomavirus (HPV), with more than 200 subtypes, is one of the most commonly 

sexually transmitted infections and is associated with cancers of cervix, oropharynx and anal 

carcinoma2,3,4. HPV infects 80 percent5 of people at least once in their lifetime, but due to its 

rapid clearance rate, many people never become aware of infection. Malignant changes can be 

anticipated if one of the 14 high-risk HPV types are persistent in the human body for a 

prolonged period of time6,7. 

The two most popular and commercially available vaccines against HPV infection are Gardasil 

(Quadrivalent; Merck & Co., Kenilworth, NJ, USA) and Cervix (Bivalent; GSK, Brentford, 

UK)8. Although preventive vaccines have been available in the market since 20069, 

statistics10,11 demonstrate a sharp increase in the number of reported HPV-related 

oropharyngeal, anal and penile lesions cases.9,10,11 A systematic review in 2016 demonstrated 

that while substantial proportions of women from high- and middle-income countries were 

being vaccinated, women in low income countries or regions, and who are potentially at a 

higher risk, had difficulties accessing vaccinations. 12,13 Studies demonstrate growing 

inequalities in both the distribution of vaccine and uptake14,15,16. More recently, steps are being 

taken to address circumstances of inaccessible HPV vaccination programs; wholesale efforts 

are being made to create awareness and make vaccinations available to many disadvantaged 
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communities.14,15,16 The World Health Organisation (WHO) launched a cervical cancer 

elimination strategy in May 2020, with three main objectives of preventing, screening, and 

treating HPV associated cervical cancers. The targets for the WHO strategy include 90% 

vaccination rates, 70% screening rates and treatment for 90% of the invasive cancers for women 

in all countries by the year 2030.13 

Low vaccination rates are related to vaccine hesitancy in addition to vaccine inaccessibility. 

Hesitancy has been defined as an expression of concern or doubt about the value or safety of 

vaccination; thus, the concerns are not limited only to those who refuse to get vaccinated but 

also encourage others to refuse vaccination.17 Vaccine decisions are personal and complex, 

hesitation for vaccinations can be attributed to a variety of factors, such as safety concerns and 

incorrect knowledge (1, 2). Further exploration of hesitancy is needed to identify and better 

understand hesitations in order to address barriers and improve vaccine uptake. Vaccination 

attitudes are influenced by people at every level of the healthcare system including healthcare 

workers, healthcare professionals, community members and public health professionals. It has 

been reported that healthcare professionals have expressed difficulty in building a trustful 

relationship with patients leading to an information deficit17. Misinformation and lack of 

awareness has been shown as the most common reasons for developing a hesitant attitude 

towards vaccinations17. 

Indigenous communities bear an unfortunate burden of chronic and infectious diseases as well 

as poorer quality of life outcomes.18 A high pooled prevalence of HPV in Indigenous 

populations has been observed19, as compared to prevalence in general populations.11,12 It has 

been suggested that health conditions of Indigenous people are over-represented among the 

poor and disadvantaged, especially in developed countries.18 The Centre of Disease Control 

(CDC) in the United States released data which suggests that Indigenous communities carry an 

increased burden of infectious disease, particularly with regard to sexually transmitted 
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diseases.20 While HPV vaccine coverage has been reported as high, course completion is 

generally lower for Indigenous adolescents.21 Trust between Indigenous community members 

and healthcare workers is central to vaccination strategies, these relationships have significant 

implications for researchers and policy-makers. Increasing vaccination rates requires a 

coordinated and engaged strategy. 

The objective of this qualitative systematic review was to explore the knowledge and beliefs 

of global Indigenous populations regarding HPV vaccines. This review was performed to 

identify the barriers faced by Indigenous peoples and to provide evidence for more effective 

and acceptable execution of vaccination policies for Indigenous peoples. 

 

Materials and methods 
 

 

This systematic review has been registered in PROSPERO (CRD42021239160) and the Joanna 

Briggs Systematic Reviews register. A prior search of the PROSPERO register revealed no 

similar studies. Both the PRISMA guidelines1 and the Enhancing Transparency in Reporting 

the Synthesis of Qualitative Research (ENTREQ) statement (Table 1) were followed in the 

conduct of this systematic review. 

Positionality 

 
Recognising that personal experiences and opinions heavily influence research perspectives, it 

is critical for researchers to self-situate. This review is a result of the desire to prioritize 

individual voices and stories of Indigenous women and healthcare workers. After hearing first- 

hand accounts of various health disparities experienced by Indigenous women in South 

Australia, while conducting field work for a different HPV project, the primary reviewers (B.P 

and S.S) discussed the importance of the person behind each statistic. A desire to synthesise 

existing knowledge in HPV vaccine literature was established with the aim to identify future 
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research steps and policy actions. While both non-Indigenous researchers, B.P has qualitative 

experience with community-engaged scholarship in the context of Indigenous health in Canada 

and Australia and S.S is an oral pathologist with experience working with Indigenous 

populations in Australia. The supporting research team consists of Indigenous and non- 

Indigenous scholars with vast experience in the realm of Indigenous health research. 

Identifying studies for inclusion 

 
The reviewers used a pre-established search strategy2, which involved using terms (and their 

edited variants) describing the population of interest, the phenomenon being researched, as well 

as the included study designs (Supplementary file 1). Two investigators (B.P and S.S) 

independently screened the literature for eligible articles using MEDLINE, PubMed, SCOPUS 

and Web of Science databases from inception until 6th January 2021. For example, the search 

strategy used for PubMed Database was as follows: First Nation/First Nations/Pacific 

Islander/Pacific Islanders/Torres Strait Islander/Torres Strait* Islanders/ Aborigin*/ Alaska*/ 

Aleut*/ Amerind*/ American Indian/ Arctic/ Aymara/ Bushmen/ Chukchi/ Chukotka*/ 

Circumpolar/ Eskimo*/ Greenland*/ Hmong/ Indian*/ Indigen*/ Inuit*/ Inupiaq/ Inupiat/ 

Khanty/ Maori*/ Mapuche/ Metis/ Native*/ Navaho*/ Navajo*/ Nenets/ Quechua/ Saami/ 

Sami/ Samoan*/ Siberia*/ Skolt/ Tribal/ Tribe*/ Xingu*/ Yup’ik/ Yupik/ Zuni/"African 

continental ancestry group"/"African continental ancestry group"/ "Asian continental ancestry 

group"/"Health Services, Indigenous"/"Oceanic ancestry group"/"arctic regions"/"ethnic 

groups”, “HPV”, “Human Papillomavirus”, “Papillomavirus”, “HPV 18” , “HPV*”, 

“Qualitative”, “awareness”, “barriers”, “HPV vaccine”, “vaccine*”. The search was tailored as 

per the design of individual databases. 

In the search for published studies, the reviewers made use of facilities where the option was 

given to run ‘related’ searches, where similar studies are automatically identified. The 
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bibliography of each article was scanned manually for possible additions to the search. The 

titles and abstracts were screened by both reviewers independently to assess eligibility, with 

those considered relevant by either investigator advancing to a full-text review. The initial 

search prioritized first-hand experiences, however, a few studies included perspectives from 

health care workers that provided valuable insights into patient experiences. The decision was 

made to include these studies. The investigator pair fully screened articles to identify studies 

that fulfilled the following criteria: 

 The study focused on the knowledge, views, experiences and barriers faced by women 

and/or health care workers of Indigenous identity regarding HPV vaccinations. 

 Findings contained personal illustrations or first-person accounts of HPV vaccine 

knowledge and experiences. 

 The study was qualitative or mixed methods (with clear qualitative examples) 

 

 HPV vaccination was the phenomenon of interest 

 

 The study was available in English 

 

 The study was available in hardcopy or in downloadable form 

 

 The study was published prior to 6th January, 2021 

Exclusion criteria 

 Based only on HPV infections and associated cancers 

 

 Quantitative only studies 

 
While efforts were made to decrease publication bias, the reviewers recognize that limiting the 

search to the English language could result in loss of data in other Native languages. 

Additionally, the inclusion of all grey literature could have provided additional findings for the 

study and decreased possible impacts of publication bias. 

Critical Appraisal 
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There are various validated tools for appraisal of studies; this review employed the JBI (Joanna 

Briggs Institute) System for the Unified Management, Assessment and Review of Information 

(SUMARI) critical appraisal tool (Supplementary file 2). This tool includes questions 

regarding congruity between research philosophies, methodologies and analysis as well as 

findings and researcher positionality. 

Data Extraction and Synthesis 

 
Data were extracted in two phases. The first phase utilised the JBI data extraction tool for all 

studies, which includes study characteristics, such as location and main findings. For the second 

phase, the reviewers comprehensively extracted identified findings from each of the included 

studies. These findings were uploaded to JBI SUMARI and each reviewer independently 

scored the findings as “Credible”, “Not Supported” or “Unequivocal”; the score for each finding 

was based on inter-reviewer agreement. The synthesis of findings was done manually by 

reviewers, which included writing all findings on a white board and identifying common 

phrases, themes and concepts. Common themes were grouped, with connections between other 

themes explored in the context of the HPV vaccinations in an Indigenous community. These 

categories were then transferred from the white board to the JBI SUMARI tool and each 

individual finding was placed within the appropriate category. Finally, the reviewers placed 

each category within overarching synthesised findings, which reflected the findings from each 

included study. 

 

Results 
 

 

The literature search returned 2834 records, of which 969 were duplicates, leaving 1865 records 

after excluding duplicates. After title and abstract screening against established inclusion and 

exclusion criteria, 11 articles progressed to full-text review. Of the 11 potentially eligible 

papers, 5 fully satisfied the inclusion criteria (Figure 1). The inter-reviewer appraisal score was 
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8, indicating a high level of agreement between reviewers (Table 2). One study did not have a 

strong appraisal according to the criteria of the Qualitative Assessment and Review Instrument 

of method of quality appraisal, however the reviewers felt that the findings presented in the 

paper substantially added to the literature included in the review and did not exclude any studies 

on the basis of appraisal alone (Supplementary file 3). Only the authors of one article included 

a reflexive stance and positionality statement to identify and consider author subjectivity and 

impact on the creation of their findings. The lack of reflexivity in qualitative publications has 

recently been flagged as an area of concern to be addressed and considered by all researchers 

engaging in qualitative research due to the inseparable relationship between researcher 

subjectivity and qualitative findings (3, 4). 

Studies were conducted in three countries: with Shipibo-Konibo communities in Peru; First 

Nations leaders, elders and health service directors in Canada; and Alaskan Native, American 

Native and Northern Plains American Indian communities in the United States (Table 3). 

Reviewers extracted 58 findings from the included articles and generated a table with each 

finding, illustration, and score (Supplementary file 4). The collaborative review process and 

synthesis of findings resulted in 17 categories, providing an appropriate base for meta- 

aggregation. Three overarching synthesized findings resulted from the meta-aggregation, with 

reviewers in agreement of all decisions (Figure 2). 

 

Reasons for acceptance 

 
 

Many findings in this review reflect parental or caregiver reasonings for why they had either 

previously pursued HPV vaccination for their daughter or why they wanted to after discussing 

the vaccine in the various projects and interventions. Parents identified vaccine use as a 

mechanism for and result of prioritising disease prevention (5-8). One mother identified access 

to vaccines as a privilege that she did not have when she was younger (7). Findings from two 
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studies suggested that prioritisation of disease prevention was related to the belief that one’s 

daughter is susceptible to HPV (5, 7): 

“Yes, I too said that with [my daughter] when she was little. ‘Ay, I don’t want them to 

vaccinate her because she will cry.’ But later I thought, ‘I’m wrong.’ Look, it’s okay 

that she cries. Crying is not going to kill her. It would be worse if a disease got her." 

(5) 

Personal experience with cancer was an important reason for acceptance among participants 

(6-8), many discussed a family history of cancer as a concern in terms of their child or 

grandchild’s health: “For me, having a strong history of all kinds of cancers in my family, one 

less cancer – the vaccine could protect my daughter from at least that” (7). Wider support from 

schools, communities and families was highlighted as facilitating vaccine acceptance among 

participants (5, 8). Schools in particular were identified as a place for potential education 

initiatives due to the pre-existing supportive relationships between students (9). Additionally, 

guidance from health professionals increased vaccine acceptance among participants (5, 6), 

helping to provide more information or reassurance to parents or children who previously had 

apprehensions: 

“At first [I] was worried because ... [I] didn’t understand why [the health workers] 

would give her the vaccine at this age. After they explained it, [I] felt happy...that 

[my] daughter had received it, that she was chosen to have the vaccine." (5) 

Correct knowledge and a good foundational understanding of the HPV vaccine was another 

reason for acceptance (7). At the completion of focus groups, researchers from one project 

asked participants if they would get their children vaccinated after having discussed it in more 

depth and the majority of parents agreed they would (7). One participant shared that her 

daughter had done her own research on the vaccine and was eager to get it (7). While this 
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daughter had made the decision on her own, some parents, particularly mothers, discussed the 

necessity of parental approval prior to acceptance of the vaccine (6, 7): 

“You know, it’s like, it seems like a lot of people are saying it’s their decision but in a 

way you know, it is up to the parent. Like you said, you can’t bring them kicking and 

screaming, but if I felt that, if I felt so strongly about it, which I’m not sure that I do at 

this point, if I felt so strongly, yeah I’d bring ‘em kicking and screaming, just like any 

other vaccine." (6) 

Reasons for hesitancy 

 
Related to vaccine acceptance, reasons for vaccine hesitancy was another synthesized finding 

in this review. Both general mistrust in healthcare systems (5-8) and in vaccines (7) contributed 

to vaccine hesitancy for participants. Mistrust in healthcare systems reflected the history of 

maltreatment among Indigenous peoples and a lack of trusting relationships with current 

systems: “Over my lifetime I’ve heard stories about Alaska Natives being used as guinea pigs 

and being vaccinated without their knowledge. And obviously you guys are trying to inform, 

but I’ve heard stories” (7). Indigenous health care providers were hesitant to vaccinate as well, 

with one worrying that the vaccines were “not natural… they are more chemicals given by the 

government to hurt us” (8). Other participants were weary of vaccine provider abilities, 

worrying that the vaccine may be placed incorrectly or that a trainee would be administering 

the vaccine (5). One participant highlighted the importance of screening and education, 

providing insights into her rationale for avoiding the HPV vaccine: 

“It goes back to vaccine versus screening, that sort of thing, you know what I mean? I 

think that because of the way I think, on a more natural level I don’t trust drug 

companies, I don’t trust most drugs, or any really. Um, vaccines have side effects … 

this is a new vaccine, we don’t know what any long-term side effects are to it…I think 



Appendices 

LXIX 

 

 

 

I would go more for the screening and educating my child about how HPV is 

transmitted and not just HPV but other … sexually transmitted diseases. I think we 

need to teach our children, especially our daughters, how to listen to their bodies, you 

know, pay attention to their bodies, take responsibility for that." (6) 

Beliefs that research had not been conducted with regards to vaccine safety or efficacy, 

demonstrated the inaccessibility of research findings for the included communities (7, 9). 

Similarly, a lack of correct knowledge about the HPV vaccine created hesitancy for participants 

(6-9). Examples of incorrect knowledge among participants included that the vaccine could 

cause cancer or other diseases, that it was unavailable for men and that you had to be younger 

than 18 to receive it: “If you got the shot you might get [HPV]. So, I was kinda nervous…I 

didn't want my niece to have a chance at getting that, so we didn't finish it” (9). Several parents 

acknowledged that they had limited knowledge and wanted more education so that informed 

decisions were easier to make and they could help spread awareness to their families (9). 

Indigenous health workers in one study specifically identified education for parents as the first 

step necessary for informed vaccination decisions (9). 

Structural healthcare barriers were discussed by both participants and Indigenous health 

workers in terms of limited resources (9). Limited vaccine endorsement from health workers 

was highlighted by participants: “Doctors should recommend it more, cause I don't think I ever 

heard about it until I was 23” (9). Patients additionally discussed long waiting times for 

appointments, healthcare provider shortages and restricted appointment lengths. Indigenous 

health workers identified the need for a systematic approach to result in increased uptake in 

communities, suggesting the possibility of working with clinic pharmacies to provide vaccine 

education (9). 
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One paper discussed the stigma associated with sexual behaviours as potential rationale for 

hesitancy among community members, describing the local narrative around HPV: “I've heard 

my friends say, HPV is what dirty people get” (9). Another participant from the same study 

discussed how fathers could be a barrier to vaccination because they may perceive vaccination 

approval as endorsement for promiscuous behaviour (9). 

Areas for improvement 

 
Through discussions around the HPV vaccine, participants from four of the included studies 

(5, 6, 8, 9) identified areas that would help improve vaccine understanding, and ultimately, 

vaccine uptake. A commonly identified area for improvement was the need for targeted 

awareness initiatives for particular groups within communities, including vulnerable 

populations (8), community-wide programs (outside of school systems) (8) and healthcare 

workers (9). As one Indigenous healthcare worker noted: 

“For us to get out there and reach these people, we have to know what we are talking 

about…We need to be educated on it before we can take it and present it to people in 

our communities.” (9) 

Further, participants discussed how current initiatives are often impersonal and detached from 

an individual’s health: “Doctors just throw stuff at us, so many papers [brochures]” (8). The 

importance of culturally appropriate awareness initiatives, preferably in verbal rather than 

written form, and ideally available in Native languages was identified as important by 

community members (8, 9). Likewise, participants called for extended education practices to 

include whole families and communities, underscoring the importance of male voice and 

understanding in HPV conversations: "I would not have any problem and would not be worried 

if they assured me, gave me good information and that person was trustworthy, and the 

information was also given to my husband" (5). 
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Some participants felt that current practices, specifically age recommendations, should be re- 

considered (5, 6, 8). Many mothers shared their beliefs that current recommendations are too 

young for vaccination against a sexually transmitted infection, identifying a large gap in time 

before their children become sexually active (6). Within the same discussion, other mothers 

identified similarities between the HPV vaccine and birth control, contemplating that if a child 

brings up birth control it often indicates that they need it because they are having sex, at which 

point HPV prevention via vaccination might be too late (6). Additionally, one mother 

mentioned the possibility of sexual exposure at an early age, outside of one’s control, where 

prevention at an early age would be key (8). The variance in beliefs and understandings of age 

recommendations highlights the importance of community collaboration in establishing health 

guidelines for each individual community. The possibility of incorporating the HPV vaccine 

with other infant vaccinations was also discussed: 

"It would be better if it were the same as the rest of the vaccines they give to the 

newborns, at three months, six months, four months. I’d prefer it more if it was like 

that, so that it would be more effective, just like the other vaccines. And so that there 

would be a way to keep track, like the other [vaccine record] cards. It would be the 

same and there it could integrate into that group of vaccines." (5) 

Leveraging discussions around HPV vaccination as a chance to strengthen mother or carer 

communication with children was discussed as important. Some participants were disappointed 

when they had learned that their children or grandchildren had already received the vaccine, 

identifying a loss of opportunity to establish and foster openness between generations around 

protecting one’s health (8). Other participants felt that strong communication was often 

established too late to prioritise prevention, such as vaccination (6). Many participants took the 

opportunity to discuss HPV vaccination, bodily autonomy and responsibility simultaneously 

with their children: 
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"I left it up to the two oldest ones. I left it up to them. Sat down, got as much 

information material as possible in regards to the whole HPV. Went through the 

family history with’em, between the aunts and both sides of the family and which ones 

have cancer so the likelihood. You know, so, the whole DNA thing…. So my daughter 

who’s 17 years old now, she’s a smart girl, I told her this is your body and I’m not 

gonna to make that decision for you. Here’s the information, you know, read up, when 

we go to the doctor you know, for the next time, talk with them, ask as many questions 

as you want, and then it’s your judgment.” (6) 

 

Discussion 
 

 

Previous works have highlighted that vaccine-decision making is not a straightforward process 

with various factors impacting an individual’s decision (10); such as, perception of disease risk, 

vaccine risk, vaccine safety, social discourses, communication structures, knowledge and 

healthcare professional recommendation (1, 2, 11, 12). The aim of this systematic review was 

to explore the knowledge, beliefs, attitudes and firsthand experiences of global Indigenous 

populations regarding HPV vaccinations. The findings represented in the conceptual model of 

reasons for vaccine acceptance and hesitancy among community members in the included 

studies, as well as areas for improvement, help generate insight into HPV vaccine uptake and 

understanding among the communities from the included studies. This review highlights the 

importance of community voice in design and delivery of awareness initiatives (5, 8, 9) as well 

as community co-creation of health recommendations for the HPV vaccine. 

The findings collated in this review align with previous exploration of Indigenous 

understanding and uptake of vaccinations. Intergenerational impacts of colonisation, historic 

maltreatment and continuing marginalisation and oppression have significantly impacted 

Indigenous trust in health-related services, communications, and professionals (13-16). 
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Synthesised findings from the included studies highlight a commonality of mistrust in 

healthcare systems and vaccines (5-8), with participants describing feeling like a ‘guinea pig’ 

when considering vaccination (7). These feelings directly relate to historic injustices 

experienced by Indigenous peoples, such as medical experimentation experienced by Cree 

communities in Canadian residential schools (17). Health professionals have a responsibility 

to educate themselves prior to providing care in communities; many non-Indigenous health 

workers are unaware of the oppressive history of healthcare and therefore, do not properly 

understand potential vaccine hesitancy and mistrust they may encounter (14). Interpersonal 

communication with practitioners is the foundation of quality care, however it is often one of 

the largest barriers for Indigenous peoples (16, 18). While mistrust in healthcare is common 

for Indigenous communities, participants here (5, 6, 9) and elsewhere (13, 19, 20) have 

discussed the centrality of practitioner-patient relationship and health professional guidance in 

promoting vaccine acceptance. Therefore, health practitioners have an ethical obligation to 

respectfully engage in honest conversations with Indigenous peoples about vaccines that 

prioritises oral forms of education (5, 8) and increases understanding for patients. For example, 

clinical yarning has been suggested as a mechanism to improve clinician-patient 

communication with Indigenous peoples in Australia that focuses on integrating cultural 

communication strategies with biomedical understandings of health (21). Yarning is a 

traditional way of discussing important topics, with information often embedded within stories 

(22). The three-pronged approach to clinical yarning includes social yarns, where clinicians 

find common ground and develop relationships with patients; diagnostic yarns, which aim to 

establish the patient’s health story through a scientific lens; and management yarns, which 

utilise stories as a tool to increase patient understanding and develop a collaborative 

management approach (21). 
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Related to practitioner influence on vaccine acceptance, Indigenous health workers from one 

of the included studies brought attention to the need for increased health worker education (9). 

Both practitioners and patients mentioned low referral rates for the HPV vaccine in this review; 

increasing health worker knowledge would directly increase the frequency of vaccine 

recommendations and by extension, community uptake due to the influence of practitioner 

guidance on vaccine acceptance. Limited awareness initiatives for health workers may be 

related to structural barriers within healthcare systems. Similar structural barriers to those 

discussed in this review (9) have been documented elsewhere as obstacles to vaccination 

programs (5, 15, 23-25); specifically, limited resources and waiting times have been correlated 

with inaccessible vaccine programs. The synthesised finding of inaccessible research in this 

review aligns with the notion of perceived lack of testing identified among Metis communities 

discussing the H1N1 vaccine in Canada (13) and highlights the importance of making research 

accessible for communities with culturally relevant dissemination materials (26). Some 

participants from the included studies voiced concern or disagreement with current guidelines 

(5, 6, 8); co-creation of recommendations with specific communities or tailored education 

programming could address the misalignment of values observed here (27, 28). 

Mother-daughter communication was described as an area for improvement in this review (6, 

8); this reinforces how intergenerational disruptions experienced by many Indigenous 

communities continue to shape Indigenous health (8, 29). Prior to colonisation, sexuality was 

not considered shameful for Indigenous communities in Canada; adults and elders openly 

discussed sexual health and taught children about their bodies and sexuality was perceived as 

a gift to respect within oneself and with others (8, 29, 30). These significant traditions provide 

insight to the shift in modern discourse but also provide an opportunity for awareness initiatives 

to strengthen communication and relationships between elders and youth. Participants from the 
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included studies also emphasised the importance of centralising men in HPV conversations to 

increase understanding and family uptake of the vaccine. 

Strengths and limitations 

 

To the best of our knowledge, this systematic review is the first to collate qualitative 

perspectives of HPV vaccination among Indigenous peoples at a global level; the review was 

completed in accordance with all relevant protocols to ensure transparency. Highlighting areas 

for improvement, as discussed by participants from the included studies, is a strength of this 

review as it provides specific areas for future programming and policy to address. In 

accordance with other research, this review underscored the continuing impact of colonisation 

for Indigenous peoples when accessing and trusting health services, with synthesised findings 

providing important evidence for the work needed to address the disparities resulting from 

oppressive policies. Further, all but one included studied had illustrations within each of the 

synthesised findings, underscoring the comprehensive nature of the conceptual model (Table 

5). Limitations include the low number of publications eligible for review within our inclusion 

criteria, which highlights the need for extended work in this field that prioritises Indigenous 

voice in health programming and service delivery, especially considering the increasing 

prevalence of oropharyngeal cancer as a result of HPV (31). Additionally, the included articles 

are only from three countries, emphasising the need for more research that centralises 

Indigenous perspectives on HPV vaccination in other countries. 

 
 

Conclusion 
 

Variance in HPV vaccine uptake among Indigenous populations is well documented (1, 2, 13). 

While quantitative research is essential for identifying health trends and disease spread, 

qualitative research is essential in exploring the stories and reasonings behind quantitative 

findings. Qualitative systematic reviews have the opportunity to uniquely inform policy 
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decisions and generate innovative solutions that successfully engage and directly benefit 

involved communities. Lack of correct knowledge is frequently correlated with lower vaccine 

uptake and while increased knowledge in communities would likely increase vaccine 

acceptance, the common sentiments expressed in this review of mistrust between individuals 

and healthcare systems (6, 7, 9) is deep-rooted in the colonial history of exploitation of 

Indigenous peoples. Educational programming will never have the capacity to resolve such 

profound issues, addressing the aspects of health systems that currently function to preserve 

oppressive traditions is required to provide the fundamental human right of quality care to 

Indigenous peoples. Papers included in this review (5, 9) have highlighted various frameworks 

to consider when co-creating vaccine strategies with communities, such as the Ecological 

approach, that acknowledge the wider influences impacting vaccine-decisions and permit the 

development of more holistic and community-targeted initiatives. 
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Figure 1: PRISMA flowchart 
 
 

Studies included in 

qualitative synthesis 

(n = 5) 

Full-text articles excluded (n = 6) 

o Study did not include discussion 
of HPV Vaccine 

o Studies included only quantitative 
findings 

Full-text articles assessed 
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(n = 11) 

Records screened 

(n = 582) 

Reasons for exclusion after title and 

abstract screening (n = 571) 

o Studies did not include 
Indigenous population 

o Studies did not discuss HPV 
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o Full text not available 

o Quantitative analysis only 
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Figure 2. Conceptual model for HPV Vaccine acceptance and hesitancy among 

Indigenous populations. 
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Table 1: ENTREQ Checklist 
 

 

 
 

Item Description Reported 

on Page # 

Aim The objective of this systematic review was to explore the 

knowledge, beliefs and experiences of Indigenous 

populations all over the world regarding HPV vaccines. 

2 

Synthesis 

methodol 

ogy 

Content analysis guided initial data extraction for synthesis, 

and the conceptual model provided a theoretical framework 

to present the synthesised findings 

5 

Approac 

h to 

searching 

Pre-established search strategy which involved using terms 

describing the population of interest, the phenomenon we are 

researching as well as study designs to be included 

3 

Inclusion 

criteria 

Inclusion: The study focused on the knowledge, views, 

experiences and barriers faced by women and/or health care 

workers of Indigenous identity regarding HPV vaccinations. 

Findings contained personal illustrations or first-person 

accounts of HPV vaccine knowledge and experiences. The 

study was qualitative or mixed methods (with clear qualitative 

examples) HPV vaccination was the phenomenon of interest. 

The study was available in English. The study was available in 

hardcopy or in downloadable form. The study was published 

prior to January, 2021 

Exclusion: Based only on HPV infections and associated 

cancers. Quantitative only studies 

4 

Data 

sources 

MEDLINE, PubMed, SCOPUS, and Web of Science 

databases; each search tailored per the design of individual 

database. In our search for published studies, we made use 

of facilities when given to run ‘related’ searches and the 

bibliography of each article was manually scanned for 

possible additions to the study 

3 
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Electroni 

c Search 

Strategy 

Terms utilised for literature search included: ‘HPV’ 

‘Vaccine’ ‘Indigenous’ ‘narrative’ ‘story’ ‘qualitative’ 

‘mixed methods’ 

3 

Study 

Screenin 

g 

methods 

Two independent researchers screened studies for inclusion 

in the qualitative systematic review. Titles were first 

reviewed, then abstracts and those considered relevant by 

either investigator advanced to full text review. 

2 and 3 

Study 

character 

istic 

See Table 3 Table 3 

Study 

selection 

results 

179 records were returned from initial search, 116 were 

excluded due to duplication, 63 shortlisted, 5 studies fully 

satisfied inclusion criteria. 

Figure 1 

Rationale 

for 

appraisal 

Utilizing JBI SUMARI software, articles were appraised 

according to the CASP (2013) method of quality appraisal. 

S2 and S3 

Appraisal 

Items 

See S2 and S3 S2 and S3 

Appraisal 

Process 

Appraisal was conducted independently by both reviewers 

and then findings were discussed, and consensus was 

required before moving forward. 

4 

Appraisal 

Results 

All 5 articles were included after the appraisal because they 

satisfied inclusion criteria of personal illustrations 

Table 6 

Data 

extractio 

n 

All text under headings “Results” and “Conclusions,” as 

well as all findings under the heading “Discussion” were 

analysed. Data was manually extracted with highlighters 

from printed versions of appraised articles and then 

imputed into the JBI SUMARI software. 

Table 4, 

Table 3 

Software JBI SUMARI 2 
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Number 

of 

Reviewer 

s 

Two reviewers independently reviewed articles and 

extracted data. Findings were then compared, discussed and 

compiled. 

4 

Coding Data was coded from selected articles, going line by line to 

search for concepts and considering the author-prescribed 

themes. 

5 

Study 

Comparis 

on 

All findings were individually highlighted and written on a 

white board and then connections were made between 

findings and categories were created based on similarities 

within and across extracted data. 

5 

Derivatio 

n of 

themes 

The process of deriving themes was abductive. 5 

Quotatio 

ns 

Table 4 Table 4 

Synthesis 

output 

Results section and Figure 2 5-10 and 

Figure 2 
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Table 2: Inter-reviewer reliability table 
 

 

 
 

Study Number of 

questions in 

agreement 

Number of 

questions in 

disagreement 

Score 

Toffolon-Weiss et al, 2008 5 5 5 

Schmidt-Grimminger et al, 2013 8 2 8 

Bowen DJ et al, 2014 8 2 8 

Clark et al, 2014 10 0 10 

Henderson RJ et al, 2018 9 1 9 

 

Mean 
   

8 
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Table 3: Characteristics of Included Studies 
 
 

Stud 

y 

Methods for data 

collection and 

analysis 

Countr 

y 

Phenomena 

of interest 

Setting/c 

ontext/c 

ulture 

Participant 

characteristics 

and sample size 

Description of main 

results 

Bowe 

n DJ 

WD. 

2014. 

Recruitment: flyers 

in public places, 

word of mouth, 

referrals from social 

groups Five focus 

groups, 90-minute 

sessions. Recording 

sessions and 

transcribing 

Analysis: Data 

coded, analysed and 

interpreted to 

identify emerging 

themes 

United 

States 

of 

Americ 

a 

Attitudes 

and beliefs 

for cancer 

screening 

practices in 

American 

Indian 

women 

America 

n Native/ 

America 

n Indian 

102 participants 

Age range: 18-64 

years Caregivers 

of adolescent 

Native American 

girls (for whom 

HPV vaccine is 

recommended) 

Themes: 1. Disease 

prevention is important 

2. HPV vaccine 

recommendations are 

unclear 3. 

Communicating with 

daughter 4. Confusion 

about HPV testing and 

HPV vaccination 5. 

Patient-provider 

relationship is 

important 6. Medical 

Mistrust 

Hend 

erson 

RJ S- 

BM. 

2018. 

Recruitment: One 

day event with First 

nations elders and 

leaders, 

presentations, 

discussions and 

sharing circles. The 

discussions were 

recorded and 

transcribed. 

Analysis: Coding of 

transcriptions in 

NVivo 10 including 

a thematic analysis 

Canada Barriers and 

facilitators 

for HPV 

vaccinations 

among First 

Nation 

populations 

First 

Nations 

leaders, 

elders 

and 

health 

service 

directors 

Sample Size: 24 Themes: 1. The need 

for a trauma informed 

lens 2. Role of family 

and community ties 3. 

Adapting to a changing 

information landscape 

Schm 

idt- 

Grim 

ming 

er D 

FL. 

2013. 

Community based 

participant research, 

focus groups for 

qualitative data, 

transcription and 

coding of data 

collected Thematic 

analysis 

United 

States 

of 

Americ 

a 

Knowledge, 

attitudes and 

beliefs 

related to the 

HPV 

vaccine and 

factors that 

facilitate or 

hinder 

vaccination 

among 

Alaskan 

Native 

populations 

Alaskan 

Native 

groups 

Sample size: 73 Themes: 1. HPV and 

HPV vaccine 

perceptions 2. 

Information needs and 

service providers 3. 

Barriers to HPV 

vaccination 4. 

Suggestions for 

improving HPV 

vaccination rates 

Clark 

E. 

2014. 

Semi-structured 

interviews, thematic 

analysis based upon 

grounded theory 

Peru Knowledge, 

attitudes, 

beliefs about 

cervical 

cancer, HPV 

Ucayali 

river 

basin in 

the 

Amazoni 

(N=30), Women, 

ages 18-39, 

Shipibo-Konibo 

Indigenous, 

Geographic differences 

in attribution of 

cervical cancer and 

importance of vaccine 

information for parents, 
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   and HPV 

vaccine 

an 

province 

of 

Ucayali; 

Shipibo- 

Konibo 

Indigeno 

us 

Women 

 although few women 

had heard of the HPV 

vaccine, all were in 

favour of their 

daughters receiving 

vaccination 

Toffo 

lon- 

Weis 

s M. 

2008. 

Focus groups, 

audiophiles and 

moderator notes on 

non-verbal 

behaviours; 

analysed with Atlas 

TI software 

Alaska, 

USA 

Parental 

attitudes on 

cervical 

cancer, HPV 

and HPV 

vaccine 

Alaska 

Native 

parents 

from 

urban, 

hub and 

village 

communi 

ties 

(N=79), all had a 

9-18-year-old 

daughter or ward; 

64 female, 15 

male, age 21-61+, 

N=28 experience 

in medical setting 

The majority of parents 

were interested in 

having their daughters 

vaccinated. Acceptance 

of the vaccine was 

primarily based on a 

parent’s desire to 

protect her/his child 

from cancer; while 

reasons for refusal 

revolved around trust 

issues and fear of 

unknown negative 

consequences of the 

vaccine. 
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Table 4: Illustrations from all the included studies arranged according to synthesized 

findings and categories under the conceptual model 

 

Categories Synthesized 

Finding 

Illustration 

Reasons for 

acceptance 

Prioritizing 

disease 

prevention 

"Maybe sometime in the near future, at a young age, my 

daughter could become pregnant. So the virus could 

affect her. Better said, this age [for vaccination] is 

good." (Clark, 2014) 

  "Yes, I too said that with [my daughter] when she was 

little. “Ay, I don’t want them to vaccinate her because 

she will cry.” But later I thought, “I’m wrong.” Look, 

it’s okay that she cries. Crying is not going to kill her. It 

would be worse if a disease got her." (Clark, 2014) 

  Only a few of the women consistently engaged in 

preventive behaviors or commented that prevention was 

not important or preferable to treatment. (Bowen, 2014) 

  “I see it as just part of being a mom and wanting to 

protect your child against cancer.” (Toffolon-Weiss, 

2008) 

  “For me, having a strong history of all kinds of cancers 

in my family, one less cancer – the vaccine could 

protect my daughter from at least that.” (Toffolon- 

Weiss, 2008) 

  “I didn’t have all that privilege of getting all of those 

kinds of vaccines. Now that they are coming up with 

good kinds of things I would give my kids the privilege 

to get them.” (Toffolon-Weiss, 2008) 

  Another theme that was mentioned by at least one 

parent in each community was that often sexual 

exposure was not under the control of the young 

woman, as in the case of rape, and this vaccine would 

offer the young woman protection from HPV. 

(Toffolon-Weiss, 2008) 
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 “I don’t think it’ll encourage my daughter to go out and 

have sex. I don’t want her to have sex now. She’s 14. I 

hope she has sex in the future and has kids and lives a 

normal life, but I don’t think it will encourage her to go 

act irrationally.” (Toffolon-Weiss, 2008) 

 Parents appeared to view the vaccine strictly from a 

health-related perspective and to accept that their 

daughters would eventually be sexually active as they 

grew older and would become susceptible to HPV. 

(Toffolon-Weiss, 2008) 

 Recognizing a complex sequence of risks that may 

heighten vulnerability, the participant ensured that her 

daughter received the HPV vaccine at school, wishing 

only that it had been available sooner. (Henderson, 

2018) 

Health 

professional 

guidance 

"At first [I] was worried because ... [I] didn’t understand 

why they would give her the vaccine at this age. After 

they explained it, [I] felt happy...that [my] daughter had 

received it, that she was chosen to have the vaccine." 

(Clark, 2014) 

 "I would not have any problem and would not be 

worried if they assured me, gave me good information 

and that person was trustworthy, and the information 

was also given to my husband." (Clark, 2014) 

 "When we sat down with xxxx (daughter), and I went 

through thing well why are they getting the shot, … I 

explained to her about the virus. Well how do you get 

it? I said ‘well it’s sexually transmitted’ now she picked 

up – on – that and wanted to discuss it with me, and then 

I carry on. I think she, at 9 y/o, she knows about sex… 

and so I explained to her about that. And, you know, I 

said you know ‘you’re 9 years old’ you know. I said, 

you know I’m not gonna do it now, but when you get 
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 the shot, get the shot. She said ‘No, I’ll wait!’ But I 

explained everything to her and you know, given her 

pediatrician explain it to her.” (Bowen, 2014) 

Parental 

approval 

"It seems to me that this vaccine, like when you see the 

commercials and all it’s like “talk to your child”. Well 

we don’t have the opportunity to talk to our children 

about other things that we’ve had to give them. You 

know, it’s like, it seems like a lot of people are saying 

it’s their decision but, in a way, you know, it is up to the 

parent. Like you said, you can’t bring them kicking and 

screaming, but if I felt that, if I felt so strongly about it, 

which I’m not sure that I do at this point, if I felt so 

strongly, yeah, I’d bring ‘em kicking and screaming, 

just like any other vaccine." (Bowen, 2014) 

 The majority of mothers in the Alaskan focus groups 

said that they alone made the decision to vaccinate their 

children against a disease. Some said that they made the 

decision in conjunction with their spouses and a few 

said that they involved their daughters and spouses in 

the decision-making. (Toffolon-Weiss, 2008) 

Family support When asked, all but one participant said they felt their 

families would be supportive of the vaccine as well. One 

woman said it didn’t matter to her if her family agreed 

or disagreed, that the decision to vaccinate was between 

her and her daughter. (Clark, 2014) 

Personal 

experience with 

cancer 

“For me, having a strong history of all kinds of cancers 

in my family, one less cancer – the vaccine could 

protect my daughter from at least that.” (Toffolon- 

Weiss, 2008) 

 "I am learning a lot in these workshops. My mother died 

of stomach cancer, my sister of stomach cancer. I had 5 

girls, and 4 of them went through breast cancer. My 

oldest daughter, her cancer spread. When they were 
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 younger I made sure they all got their needles. But, you 

know, I have never had a workshop like this. If I get a 

cold, I can fight it off. When I got those needles, I was 

told I was able to fight the sicknesses; it won't kill 

you—that is what I was told. This is really good for my 

grandchildren; I will take this message home to my 

family. I have two nurses in my family, they probably 

know about it, but this is a really good thing I am still 

learning… [*speaking in Cree] *I was worried the white 

people would not take care of us, but they have so far 

[group laughs]. We need to talk to young ladies about 

how to take care of themselves." (Henderson, 2018) 

Supportive 

community 

environment 

“There are anti-bullying programs…and there are 

cultural programs; some kids are brave and some are 

afraid of getting immunized, but all the children support 

each other.” (Henderson, 2018) 

 This supportive environment among youth receiving the 

vaccine was encouraged in some communities by 

celebrating the event of vaccination itself, with a meal 

and acknowledging the support that youth provided to 

one another. (Henderson, 2018) 

 Young adults also recommended education in the school 

and recommended beginning in junior high or younger, 

and made suggestions such as, “have some nurses come 

in [and] do different classes.” (Schmidt-Grimminger, 

2013) 

 Parents also suggested education during health classes 

but also noted the possibility of vaccinating at the 

school, “if they get the shot in school, the first month 

that school started, by the time school was out those 

kids would be completely through.” (Schmidt- 

Grimminger, 2013) 



Appendices 

XCIII 

 

 

 

 Correct 

knowledge 

“My daughter is 17, and she’s the one who went out, did 

her research on the shot, and she’s been patiently 

waiting for it.” (Toffolon-Weiss, 2008) 

  When asked in a “round-robin” fashion at the end of the 

focus group whether they would get their children 

vaccinated, the majority of parents answered 

affirmatively. (Toffolon-Weiss, 2008) 

Reasons for 

hesitancy 

General mistrust 

in healthcare 

system 

"Well, they could place the vaccine badly, or they could 

make an error about the medicine, or the person who 

places it could be a trainee." (Clark, 2014) 

  "You know, …when they come to me, you know, I just, 

I don’t like putting any foreign objects, substance in my 

body, that’s man made…I don’t know, I just can’t, I 

can’t do it. When it comes to the innovation shots with 

the kids, you know, some of them I think it’s, like small 

pox. come on, people, …why are you shooting my kid 

up with this live virus, what’s the matter with you? Then 

the whole circumstances, you know, …well gee, guess 

what? you have the innovation right there, so why put 

my kid, even though the risk factor’s so low but, you 

know, they could be the 1 in you know 100,000 deaths 

or could come down with, now with some of the shots 

they are saying that it has to do with autism later in life. 

Participant—The mercury? I had a very hard time with 

that also. Especially with my son because it’s, the rates 

are higher in boys. I had a really, I held off for longer 

than you’re supposed to, because I just didn’t feel 

comfortable." (Bowen, 2014) 

  "It’s a little bit off what you’re just asking us. It goes 

back to vaccine versus screening, that sort of thing, you 

know what I mean? I think that because of the way I 

think, on a more natural level I don’t trust drug 

companies, I don’t trust most drugs, or any really. Um, 
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 vaccines have side effects and could cause, this is a new 

vaccine, we don’t know what any long-term side effects 

are to it. So, I think in that way, if I had a daughter that 

was that young now. I have, my daughter’s 33, 34. But 

SHE has a daughter. I think I would go more for the 

screening and educating my child about how HPV is 

transmitted and not just HPV but other …sexually 

transmitted diseases. I think we need to teach our 

children, especially our daughters, how to listen to their 

bodies, you know, pay attention to their bodies, take 

responsibility for that.” (Bowen, 2014) 

 “Over my lifetime I’ve heard stories about Alaska 

Natives being used as guinea pigs and being vaccinated 

without their knowledge. And obviously you guys are 

trying to inform, but I’ve heard stories.” (Toffolon- 

Weiss, 2008) 

 One health director who was herself FN had not 

approved the HPV vaccine for her own daughter, 

believing at the time that vaccines are perhaps “not 

natural, that they are more chemicals given by the 

government to hurt us”. This perspective highlights 

mistrust in health systems even among Indigenous 

providers, some who may feel that health promotion is 

often impersonal and uninvested in one's actual health, 

where “doctors just throw stuff at us, so many papers 

[brochures].” (Henderson, 2018) 

Lack of correct 

knowledge 

"It’s, I mean, there are percentages, there’s risk and 

everything, but that adult person, as to whether you 

want to take that risk, or you don’t… or you run a risk 

of em getting the disease. That’s what it comes down to 

me. It’s the risk of the drug against the risk of the 

disease itself." (Bowen, 2014) 
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“I lean towards it, it sounds like a good thing. I just wish 

there was a lot more information, and I wish there was a 

lot more information from somebody other than Merck.” 

(Toffolon-Weiss, 2008) 

"The health center sent out a notification and a consent 

form, and they listed the benefits and risks…and I paid 

more attention to the risks, and I decided not to allow 

her to be vaccinated, because as a parent I needed to do 

what was best for my children.” (Henderson, 2018) 

Several parents noted that they did not feel 

knowledgeable, but wanted information so they could 

make informed decisions in order to educate their 

daughters and nieces about HPV. (Schmidt- 

Grimminger, 2013) 

Several parents revealed a perception that the vaccine 

was thought to potentially cause cancer or disease and 

that HPV and cervical cancer were hereditary and had a 

genetic cause. (Schmidt-Grimminger, 2013) 

“What I've heard is the stuff on the commercials, you 

know. Get your shot…oh, you're 18…I missed that shot. 

I'm not 18 no more.” (Schmidt-Grimminger, 2013) 

Within the young adult and tribal healthcare providers, 

there was confusion about whether or not HPV was 

something men could get. (Schmidt-Grimminger, 2013) 

“if you got the shot you might get it. So I was kinda 

nervous…I didn't want my niece to have a chance at 

getting that, so we didn't finish it.” (Schmidt- 

Grimminger, 2013) 

Tribal healthcare providers discussed the parent barrier 

as a need to provide more education, “it's got to be the 

number one thing, is letting them know what it is and 

how they can get the help and everything about it. The 
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 education is that first step.” (Schmidt-Grimminger, 

2013) 

Inaccessibility 

of research 

“I don’t like to be the first to use a new vaccine. That 

makes me uncomfortable that it hasn’t been used by a 

lot of people yet. Some side effects may turn up that 

they don’t know about until they vaccinate a whole 

bunch of kids.” (Toffolon-Weiss, 2008) 

 “I still think people still have a lot of questions, they are 

really unsure. A question I had was how long did they 

do research on that vaccine to determine the safety.” 

(Schmidt-Grimminger, 2013) 

General vaccine 

mistrust 

“Well, just like she was saying, there’s that risk of 

introducing something into your body that you probably 

wouldn’ t have contracted, but then you introduce it and 

you get it. That’s my fear.” (Toffolon-Weiss, 2008) 

 “Over my lifetime I’ve heard stories about Alaska 

Natives being used as guinea pigs and being vaccinated 

without their knowledge. And obviously you guys are 

trying to inform, but I’ve heard stories.” (Toffolon- 

Weiss, 2008) 

 “I also learned about autism. And I started to read about 

vaccinations…was getting scary about getting these 

vaccinations.” (Schmidt-Grimminger, 2013) 

Stigma 

associated with 

sexual behaviors 

However, participants did note there were negative 

perceptions about HPV in the community that could be 

a potential barrier. One participant noted, “I've heard my 

friends say, HPV is what dirty people get.” (Schmidt- 

Grimminger, 2013) 

 “The father will be the barrier, because he thinks it gives 

them the go ahead to be promiscuous.” (Schmidt- 

Grimminger, 2013) 
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 Structural 

healthcare 

barriers 

Resource issues within the clinic were also identified in 

both the parent and IHS focus groups. Parents noted 

providers not recommending the vaccine or lengthy 

waiting times to get an appointment. IHS providers also 

recognized resource constraints within the clinic. For 

example, several participants noted concerns with the 

amount of time they had with patients and shortages of 

providers. (Schmidt-Grimminger, 2013) 

  “Doctors should recommend it more, cause I don't think 

I ever heard about it until I was 23.” The IHS healthcare 

providers said that a more systematic approach was 

needed to increase the uptake of the vaccine. For 

example, they noted the possibility of working with the 

clinic pharmacy to provide counselling and the vaccine. 

(Schmidt-Grimminger, 2013) 

Areas for 

improvement 

Mother (carer) – 

daughter 

communication 

Native women indicated that by the time that good 

mother–daughter communication about sexual issues 

occurred, it would be too late, as exposure would have 

already occurred. (Bowen, 2014) 

  "I left it up to the two oldest ones. I left it up to them. 

Sat down, got as much information material as possible 

in regards to the whole HPV. Went through the family 

history with’em, between the aunts and both sides of the 

family and which ones have cancer so the likelihood. 

You know, so, the whole DNA thing…. So my daughter 

who’s 17 years old now, she’s a smart girl, I told her 

“this is your body and I’m not gonna to make that 

decision for you. Here’s the information, you know, 

read up, when we go to the doctor you know, for the 

next time, talk with them, ask as many questions as you 

want, and then it’s your judgment." (Bowen, 2014) 

  "When we sat down with xxxx (daughter), and I went 

through thing well why are they getting the shot,… I 
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 explained to her about the virus. Well how do you get 

it? I said ‘well it’s sexually transmitted’ now she picked 

up – on – that and wanted to discuss it with me, and then 

I carry on. I think she, at 9 y/o, she knows about sex… 

and so I explained to her about that. And, you know, I 

said you know ‘you’re 9 years old’ you know. I said, 

you know I’m not gonna do it now, but when you get 

the shot, get the shot. She said ‘No, I’ll wait!’ But I 

explained everything to her and you know, given her 

pediatrician explain it to her.” (Bowen, 2014) 

 Some speakers were disappointed to learn after the fact 

that their grandchild had been vaccinated, sensing that 

they had lost an opportunity to discuss with the youth 

issues related to sexual intercourse, to foster the kind of 

openness between generations believed to be protective 

of health. These participants believed that health 

providers or teachers could provide some education. 

(Henderson, 2018) 

Extended 

education 

"I would not have any problem and would not be 

worried if they assured me, gave me good information 

and that person was trustworthy, and the information 

was also given to my husband." (Clark, 2014) 

Targeted 

awareness 

initiatives 

Those in the child welfare system were described as 

having few supports to learn anything about their own 

bodies, let alone to have anyone following up whether 

they receive the HPV vaccine within school-based 

programs. (Henderson, 2018) 

 Others could appreciate that it might be difficult from a 

school's perspective to educate in detail all families 

about HPV, but these speakers proposed that school- 

based programs alone were not entirely effective, and 

instead require outreach to older generations as well, “to 

get the word out.” (Henderson, 2018) 
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 The importance of verbal forms of education was among 

the strongest themes, underscoring that prevention 

without relationships would be unlikely to improve 

HPV vaccine uptake or related health outcomes. 

(Henderson, 2018) 

 "For us to get out there and reach these people, we have 

to know what we are talking about…We need to be 

educated on it before we can take it and present it to 

people in our communities….” (Schmidt-Grimminger, 

2013) 

 The groups mentioned education through venues such as 

health fairs, radio announcements, and posters. The 

tribal and IHS healthcare providers discussed the 

importance of culturally appropriate education and 

outreach. For example, the tribal healthcare providers 

noted that some materials should be in their native 

language (Lakota) in order to successfully conduct 

outreach to elders of the community who are important 

opinion leaders in their community. Similarly, the IHS 

providers noted that they could provide more 

educational materials in the clinic but stated that it 

would be better if they were culturally specific to the 

Northern Plain. (Schmidt-Grimminger, 2013) 

Re- 

consideration of 

current practices 

"It would be better if it were the same as the rest of the 

vaccines they give to the newborns, at three months, six 

months, four months. I’d prefer it more if it was like 

that, so that it would be more effective, just like the 

other vaccines. And so that there would be a way to 

keep track, like the other [vaccine record] cards. It 

would be the same and there it could integrate into that 

group of vaccines." (Clark, 2014) 

 Many women expressed the idea that 9 years old was 

too young to get a vaccine that protected against a 
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sexually transmitted disease because the child was still a 

few years away from having sex, and it was at that later 

point that the decision should be made about vaccination 

or not. (Bowen, 2014) 

Some women pointed out that by the older age, it might 

be too late, and that if girls had to bring up a vaccine 

when they were considering having sex, it would 

operate the same as birth control in that if a child brings 

up birth control, it means that she is having sex and 

needs it. (Bowen, 2014) 

Recognizing a complex sequence of risks that may 

heighten vulnerability, the participant ensured that her 

daughter received the HPV vaccine at school, wishing 

only that it had been available sooner. (Henderson, 

2018) 

 

 

Table 5: Conceptual model distribution of studies 
 

 

 
 

Studies Reasons for 

 

Acceptance 

Reasons for 

 

Hesitance 

Areas for 

 

improvement 

Toffolon-Weiss et al, 2008    

Schmidt-Grimminger et al, 2013    

Bowen DJ et al, 2014    

Clark et al, 2014    

Henderson RJ et al, 2018    

*Highlighted boxes show the contribution of a study to a particular ecological level. 
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Table 6: Appraisal of included studies 
 

 

 

Citation Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

Bowen DJ 

WD. 2014. 

U Y Y Y Y N N Y U Y 

Henderson 

RJ S-BM. 

2018. 

Y Y Y Y Y N U Y Y Y 

Schmidt- 

Grimminger 

D FL. 2013. 

Y Y Y Y Y N N Y U Y 

Clark E. 

2014. 

Y Y Y Y Y Y Y Y Y Y 

Toffolon- 

Weiss M. 

2008. 

U Y Y N U N N N U N 

% 60.0 100.0 100.0 80.0 80.0 20.0 20.0 80.0 40.0 80.0 



 

 

 

 

 

 

 

 

 

 

“Those who stop dreaming are lost” 

 
–Australian Aboriginal Proverb 

 

 

 
 




