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ABSTRACT 

 

Since the introduction of the Australian National Cervical Screening Program (NCSP) in 

1991, cervical cancer incidence and mortality in Australia have decreased by over 50%. 

However, incidence and mortality for Indigenous women are two and four times higher 

respectively than for non-Indigenous women. The NCSP is unable to report on program 

performance indicators for Indigenous women because Indigenous status is not routinely 

collected by Pap Smear Registers (PSRs).  

This thesis linked data from the Queensland PSR with hospital inpatient and cancer registry 

data to investigate cervical screening participation, prevalence of cervical abnormalities and 

time to clinical investigation following a high-grade abnormality for Indigenous compared 

with non-Indigenous women. 

The main findings were: 

1. Linking PSR to inpatient data was a feasible means to achieve reliable (but not 

perfect) identification of Indigenous women in cervical screening data. 

2. Screening participation was considerably lower for Indigenous than non-Indigenous 

women in all categories of age-group, remoteness and socioeconomic disadvantage 

and has not improved over time. There was a large decline in participation among 

young Indigenous women.  

3. Among screened women, Indigenous women had markedly higher prevalence of 

both cytology- and histology-confirmed cervical abnormalities than non-Indigenous 

women. The prevalence of cytology-detected high-grade abnormalities appeared to 

be increasing over time among Indigenous women only.  
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4. Indigenous women with a cytology-detected high-grade abnormality were less likely 

to receive clinical investigation within the recommended time frame of two months, 

but did eventually receive follow-up.  

This thesis reports the first population-based findings for Indigenous women in Queensland, 

highlighting the importance of including Indigenous status in administrative datasets. These 

findings are timely given the announcement of the Renewed NCSP to be introduced in 2017. 

These results can inform policy and practice in the prevention of cervical cancer amongst 

Indigenous women.  
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Chapter 1 

 Background 1.1

Cervical cancer is the fourth most common cancer affecting women around the globe, 
1
 with 

the highest burden falling on the poorest and most socially disadvantaged women. In high-

income countries with organised routine cervical screening programs, cervical cancer 

incidence and mortality have decreased considerably over the past 40 years, 
2
 but not as 

much for socially disadvantaged women compared with other women. 

Cervical cancer incidence and mortality in Australia is amongst the lowest in the world.
1
 

This is largely attributed to the introduction of the Australian National Cervical Screening 

Program (NCSP) in 1991.
3
 Since then, there has been a 50% reduction in cervical cancer 

incidence and mortality in Australian women.
3
 The NCSP is responsible for Pap Smear 

Register (PSRs) in each of the six states and two territories in Australia.
4
 A core function of 

the PSRs is to provide a recall and reminder function to women and their health care 

providers and to collect information regarding the participation and screening results of 

women in order to assess the program’s ongoing effectiveness.  

Unfortunately, not all Australian women have benefitted equally from these improvements. 

Aboriginal and Torres Strait Islander women (referred to hereafter respectfully as Indigenous 

Australian women
1
) have incidence and mortality rates two and four times higher 

respectively than non-Indigenous Australian women.
3,5

 Long standing data deficiencies in 

the collection of Indigenous status by PSRs have resulted in little understanding about how 

effective the NCSP is for Indigenous Australian women.
3,6-8

 The primary reason for the lack 

of information regarding Indigenous Australian women is that most pathology report forms 

(the main data source for PSRs) do not record Indigenous status.
3,6

 Without such data, it is 

impossible to know if Indigenous women’s participation has improved over time or differs 

by place of residence or socioeconomic status; if abnormal Pap smear results are more 

                                                      
1
Indigenous is used to refer to Australian Aboriginal and Torres Strait Islander people, described by 

the ‘Commonwealth working definition’ as: 

1. a person of Aboriginal or Torres Strait Islander descent, 

2. who identifies as being of Aboriginal or Torres Strait Islander origin and 

3. who is accepted as such by the community with which the person associates. 
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common for Indigenous than other women; or if those with abnormal Pap smears receive 

timely clinical investigation and treatment.  

Several small localised studies have indicated that participation in cervical screening is much 

lower for Indigenous Australian women compared to non-Indigenous women.
9-11,13,14

 These 

studies have been important in demonstrating that the NCSP is not as effective as it should 

be in at least some Indigenous communities. After 25 years, the NCSP is still unable to 

provide comprehensive information about Indigenous women’s screening participation, 

abnormalities and outcomes, or time trends.  

The research program presented in this thesis used a record-linkage approach to identify 

Indigenous women on the Queensland PSR and investigated participation in cervical 

screening, prevalence of cervical abnormalities and time to clinical investigation following a 

serious cervical abnormality test result.  

This introductory chapter provides a brief overview of the Indigenous Australian population 

and a summary of cancer-related disparities, followed by an overview of cervical cancer 

pathology, the epidemiology of cervical cancer, and prevention programs throughout the 

world, in Australia and in the context of Indigenous Australian women. Finally, the chapter 

concludes by summarising the thesis aims.   
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1.1.1 Australian Indigenous population 

Aboriginal and Torres Strait Islander people comprise the Indigenous population of 

Australia. Indigenous people reside on the mainland of Australia and in the Torres Strait 

Islands (a group of islands located between the most northern tip of Australia in Queensland 

and Papua New Guinea).  

At June 2011, there were an estimated 669,900 Indigenous people making up 3% of the total 

Australian population.
15

 Torres Strait Islanders represent approximately 10% of the 

Indigenous population in Australia. The Indigenous population is much younger than the rest 

of the Australian population.
15

 The median age for Indigenous people is 21 years (similar for 

Aboriginal and Torres Strait Islander peoples) compared to 37 years for non-Indigenous 

people.
15

 The majority of Indigenous people live along the eastern sea board of Australia, 

similar to the rest of Australians (Figure 1.1), although a greater proportion of Indigenous 

people live in very remote areas compared to non-Indigenous people (13.7% versus 0.5%).
15
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The legacy of colonisation has made lasting impressions on the health and welfare of 

Indigenous Australians, similar to other Indigenous populations around the world. Loss of 

their lands and language, traditional ways of life and disconnections with country and 

language has affected physical, social, emotional and mental health and wellbeing among 

Indigenous people.
16

 Indigenous people have largely been marginalised as the colonisers 

have become the dominant society. This has been reflected in poor data collection and 

recording of Indigenous people in a range of datasets, including health data. The available 

evidence suggests that Indigenous Australians continue to suffer a greater burden of illness 

than the rest of the population.
17

 

Life expectancy is significantly lower for Indigenous people. For Indigenous males, life 

expectancy is 10.6 years lower than non-Indigenous males (69.1 years versus 79.7 years) and 

 

 

Figure 1.1 Distribution of Indigenous Australian population, 2011 (sourced from the Australian 

Institute of Health and Welfare [AIHW] 2011 census data) 
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for Indigenous women, 9.5 years lower than non-Indigenous women (73.7 years versus 83.1 

years).
18

 Both social disadvantage and the relationship of Indigenous Australians to 

mainstream society have contributed to the gap in life expectancy.
19

 Factors responsible for 

poorer health are many and often inter-related but, compared to non-Indigenous Australians, 

include higher prevalence of tobacco smoking and high-risk alcohol consumption, poor 

nutrition, including being more overweight and obese, lower levels of education and 

employment rates and less access to and uptake of health services.
15

 

 

1.1.2 Queensland Indigenous population 

The state of Queensland has the second largest Indigenous population after New South 

Wales.
20

 There are an estimated 189,000 Indigenous people, 4.2% of the total Queensland 

population. Torres Strait Islanders comprise 23% of the Indigenous population. Indigenous 

women in Queensland comprise 4.2% of the female population, and their median age is 22 

years compared with 38 years among non-Indigenous women (Figure 1.2).
20,21

  

  

Figure 1.2 Age structure of Queensland population, by Indigenous status, 2011 

(sourced from the Australian Bureau of Statistics [ABS] 2011 census)
22
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Approximately 31% of Indigenous Queenslanders live in major cities versus 63% of non-

Indigenous Queenslanders. There are a greater proportion of Indigenous people in remote 

areas of Queensland compared to non-Indigenous people: 19% versus 2.5%, respectively 

(Figure 1.3). 

 

Figure 1.3 Indigenous peoples by remoteness area, Queensland, 2011
22 

 

1.1.3 Cancer among Indigenous Australians 

Cancer is the second leading cause of death for Indigenous Australians.
23

 Until recently, 

cancer was not seen as a significant health issue. Cancer was overlooked most likely because 

of the lower life expectancy of Indigenous people (and the association between age and 

cancer) and the few Indigenous people living with cancer. Cancer was also ‘overshadowed’ 

by the plethora of other high profile health conditions which occur at much greater rates 

among Indigenous than non-Indigenous people, such as diabetes, heart disease, infectious 

diseases, injuries and infant mortality.
15

 For example, diabetes was listed as an underlying or 

associated cause of death in one in every five Indigenous deaths during 2008–2012.
17

 Cancer 

has also been somewhat hidden because complete information has not been available from 

cancer registries, unlike the aforementioned conditions which have had information available 

for a substantial amount of time and in considerable detail. 
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1.1.3.1 Incidence  

Reliable semi-national data for Indigenous Australians have become available in recent years 

from four cancer registries (Queensland, New South Wales, Western Australia and the 

Northern Territory) that cover 84% of the Indigenous population. Based on these data, in 

2005–2009 the incidence of all cancers combined was 421 per 100,000 for Indigenous 

Australians and 443 per 100,000 for non-Indigenous Australians.
5,24

 Indigenous Australians 

have lower incidence of some cancers (e.g. breast, prostate, colorectal) but much higher 

incidence of other cancers, including many cancers amenable to prevention such as lung, 

cervix and liver (Figure 1.4).
5
 Higher prevalence of cancer risk factors such as risky alcohol 

consumption, tobacco smoking, poor diet, less physical activity, chronic infections, higher 

parity (number of children, although it can also be a protective factor) and less participation 

in cancer screening may be possible reasons for higher incidence of preventable  

cancers.
23,25-28
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Notes: 

1. Figure taken from the AIHW Cancer in Australia: an overview 2014 report,24 data source from the AIHW 

Australian Cancer Database (ACD). 

2. The rates were age-standardised to the Australian population as at 30 June 2001 and based on the total number 

of cases over the five years from 2005–2009. 

3. Some states and territories use an imputation method to determine Indigenous cancers, which may lead to 

differences between these data and those shown in jurisdictional cancer incidence reports. 

4. UPS stands for cancer of unknown primary site. 

 

Figure 1.4 Incidence of selected cancers where the Indigenous incidence is higher than non-

Indigenous cancers by Indigenous status, New South Wales, Queensland, Western Australia and 

the Northern Territory, 2005-2009 

 

1.1.3.2 Mortality  

Reliable mortality data are available covering 89% of the Indigenous population from the 

National Mortality Database (NMD) for Queensland, New South Wales, Western Australia, 

South Australia and the Northern Territory. The all-cancer combined mortality rate is 

significantly higher for Indigenous Australians than non-Indigenous Australians (221 versus 

172 per 100,000, respectively).
23,24

 Indigenous people with cancer died younger than non-

Indigenous Australians with cancer (29% of Indigenous cancer patients died before the age 

of 55 years compared with 10% of non-Indigenous cancer patients), and mortality rates were 

higher for both Indigenous males and females than non-Indigenous males and females.
23

 

Cancer accounted for 19% of all deaths among Indigenous Australians during 2007–2011.
23
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High mortality likely reflects the high incidence of high-fatality cancers among Indigenous 

Australians,
29

 more advanced disease at diagnosis and less treatment.
24

  

 

1.1.3.3 Survival  

Survival from most cancers is lower for Indigenous than non-Indigenous Australians.
23,29

 

Five-year crude survival for Indigenous people diagnosed with cancer between 1999 and 

2007using data from New South Wales, Queensland, Western Australia and the Northern 

Territory was 40% for all cancers combined compared with 52% for non-Indigenous 

Australians.
23

 The years immediately following a cancer diagnosis appear to be where the 

greatest disparity lies.
29,30

 In Queensland, it was reported that Indigenous patients had a much 

higher mortality rate than non-Indigenous patients in the first two years after diagnosis (50% 

higher in the first year, adjusted hazard ratio [HR] 1.50; 95% confidence interval [CI] 1.38–

1.63), but similar mortality after the second year (HR 1.03; 95% CI 0.78–1.35 in the third 

year after diagnosis).
30

 Lower survival among Indigenous cancer patients may partly be 

explained by more advanced stage at cancer diagnosis and higher prevalence of 

comorbidities,
31-33

 reduced uptake of and less access to active treatment,
23,25,26,33,34

 

remoteness of residence,
35

 and other social, cultural, environmental and economic 

factors.
27,36,37

 

 

1.1.4 Availability of cancer related data for Indigenous Australians 

Statistical data about Indigenous Australians has historically been limited to administrative 

datasets including health-related datasets (e.g. births, deaths, hospital notifications) and 

demographic datasets.
38,39

 Reasons for this failure include a lack of an Indigenous identifier, 

people were not asked about their Indigenous status, Indigenous status was recorded 

inconsistently (asked inconsistently or recorded inconsistently) between datasets and/or over 

time, or because Indigenous people chose not to identify as Indigenous.
39,40

 However, in the 
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last decade or so there have been significant improvements in the quality and availability of 

data.
39,41,42

 In particular, Indigenous status in hospital admissions data has improved 

substantially and is now considered to be of sufficient quality for statistical reporting in 

every jurisdiction in Australia.
42,43

  

All Australian state and territory cancer registries collect Indigenous status, but only four 

jurisdictions (New South Wales, Western Australia, Northern Territory and Queensland), 

covering 84% of the Indigenous population, have sufficiently high data quality to report on 

cancer incidence (as described above).
24

 For cancer mortality, state and territory registrars of 

births, deaths and marriages provide the Australian Bureau of Statistics (ABS) with deaths 

data for the NMD, which contains information about all deaths in Australia. Indigenous 

status data in the NMD is of sufficient quality to report Indigenous death statistics for five 

jurisdictions (New South Wales, Western Australia, Northern Territory, South Australia and 

Queensland), that include 89% of the Indigenous population.
24

  

While Indigenous identification in cancer and death registers is high in these states and 

territories, it is not complete. Cancer incidence and mortality statistics presented in sections 

1.1.3 and 1.5.1 may underestimate to a small extent the true burden of cancer in Indigenous 

Australians.  

As previously mentioned, Indigenous status is not collected on pathology report forms and 

consequently the NCSP is unable to report on Indigenous women in the program.
3
 The issue 

of adding Indigenous status to pathology report forms has long been acknowledged but 

action to address the issue has not occurred.
3,6,7

 It has also been acknowledged that high 

quality data are needed to adequately address the cancer disparities between Indigenous and 

non-Indigenous Australian women.
28,44,45

 Adding Indigenous status to pathology report forms 

seems logical and simple in theory. However, in practice it may not be straightforward; key 

considerations include legislative changes, costs, health professional compliance and the 

willingness for Indigenous Australians to selfidentify.
6
 Even if Indigenous status were to be 
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added to pathology forms, it would take many years before high quality data would be 

available for useful reporting. An alternative is to link the PSRs with another data source that 

contains high-quality Indigenous status data.
8
  

 

1.1.5 Summary 

Overall, health disparities between Indigenous and non-Indigenous people in Australia are 

large, particularly in regard to life-style associated disease. In the cancer context, Indigenous 

Australians have higher incidence of cancers amenable to prevention. Indigenous Australian 

women have not had the same benefit of success from the NCSP as other Australian women 

and this is, in part, due to the paucity of data regarding Indigenous women on the PSRs. As a 

result, it has been difficult to monitor screening participation and related outcomes. 

 

 Cancer of the cervix 1.2

The World Health Organization (WHO) describes cancer as:  

‘Cancer is the uncontrolled growth and spread of cells. It can affect almost any 

part of the body. The growths often invade surrounding tissue and can 

metastasize to distant sites. Many cancers can be prevented by avoiding 

exposure to common risk factors, such as tobacco smoke. In addition, a 

significant proportion of cancers can be cured, by surgery, radiotherapy or 

chemotherapy, especially if they are detected early.’
46

  

Cervical cancer is the uncontrolled growth of cells and tissues, which form tumours in a 

woman’s cervix. These tumours can invade the surrounding tissues causing similar growths 

in other body parts called metastases.
47

 Section1.2 provides an overview of the aetiology of 

cervical cancer development including associated risk factors.  
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1.2.1 Anatomy and physiology of the cervix 

Understanding the anatomy and physiology of a woman’s cervix is central to understanding 

the disease pathology of cervical cancer, in regard to both its development and prevention.  

The cervix is situated in the lower part of the uterus extending through to the vagina (Figure 

1.5). The lower part of the cervix is known as the extocervix and is situated within the vagina 

in what is known as the external orifice. Its surface is mostly stratified squamous epithelium. 

The endocervix is part of the cervix situated above the vagina near the opening of the uterus 

called the internal orifice. Its surface is columnar glandular epithelium. The cervix is a 

cylinder shape which can vary by age, parity and hormonal status but on average is about 3 

cm long and 2.5 cm in diameter in women who are not pregnant but fertile.
47,48

 Unlike the 

endocervix, the ectocervix is visible with a speculum.
47

 The cervical canal runs through the 

middle of the cervix from the internal orifice to the external orifice.
47

 The ectocervix has no 

pain nerve endings and thus procedures involving this area are usually tolerated. The 

endocervix, however, has sensory nerve endings and can be painful for women during 

procedures involving this area.  

 

Figure 1.5 Uterus and cervix of a woman of reproductive age, reprinted from the WHO’s 

Comprehensive cervical cancer control: a guide to essential practice, second edition
47
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The area where the ectocervix and endocervix meet is the squamocolumnar junction (SCJ). 

The SCJ can often be marked by a line of metaplasia. This line of cell change can be altered 

depending on the environment of the cervix. When normal physiological changes occur 

throughout a woman’s life (such as puberty, during menstrual cycles and menopause) the 

SCJ can move. It can also move for other reasons such as the use of oral contraceptives, 

childbirth or pregnancy status.
48

 The area between the old SCJ and the new SCJ is known as 

the transformation zone (Figure 1.6). The transformation zone is where most cervical cancer 

cells are found and where samples of cells should be taken during a Pap smear.
48,49

  

 

 

Figure 1.6 A schematic diagram of the transformation zone, reproduced with permission from 

Colposcopy and Treatment of Cervical Intraepithelial Neoplasia: A Beginners’ Manual (Chapter 

1)
48

 

 

1.2.2 Epidemiologic risk factors for developing cervical cancer 

The role of human papillomavirus (HPV) in cervical cancer was first demonstrated in the 

early 1980s by German virologist Harald zur Hausen and definitively confirmed in the mid-

1990s.
50,51

 It is now widely accepted that HPV is necessary but not sufficient on its own to 

cause cervical cancer and that other risk factors are involved.
50,52-54
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1.2.2.1 Human papillomavirus  

HPV causes an estimated 5% of the total worldwide burden of cancer and has been identified 

in 99.7% of cervical cancer specimens.
47,50,52,55,56

 HPV is also associated with a significant 

proportion of other cancers including penile, vulval, anal, vaginal and head and neck cancers. 

The magnitude of the association of cervical cancer and HPV is greater than that of tobacco 

smoking and lung cancer.  

There are over 150 genotypes of HPV; 40 types are capable of infecting the genital tract and 

15 oncogenic types are classified ‘high-risk’ of causing disease.
53,55,57,58

 The 15 high-risk 

oncogenic HPV types are 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68 and 70. HPV 

infections can trigger the development of either benign or malignant lesions. Not all HPV 

types cause cancer; types 6 and 11 cause genital warts and respiratory papillomatosis (where 

tumours grow in the air passages from the nose and mouth into the lungs). Other high-risk 

types can start persistent infection-causing abnormalities, which in rare cases progress to 

cancer. Although there is some variation of HPV genotypes around the world, HPV types 16 

and 18 are the most prevalent in cervical lesions.
57

 More recently, results from an 

international meta-analysis indicated that HPV types 16, 18 and 45 cause nearly all cervical 

cancers worldwide.
59

 

HPV is a sexually transmissible virus that is common in both women and men.
47,58

 The 

estimated point prevalence of infection with HPV is 25% in young sexually active women, 

with a cumulative lifetime prevalence of greater than 75%.
55,60

 Infection with HPV usually 

occurs soon after onset of sexual activity among women aged 18–24 years, rapidly declines 

after the age of 30 but can peak again in women aged 40–50 years due to hormonal changes 

associated with perimenopause, before declining again.
55,61-64

  

Risk factors for the acquisition of HPV infection are sexual encounters (in particular a 

greater number of lifetime sexual partners), early sexual debut, behaviours of sexual 

partners, parity (number of births) and use of oral contraceptives.
62,65
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1.2.2.2 Other risk factors  

It appears that factors in addition to persistent oncogenic HPV infection contribute to the risk 

of cervical cancer development because most women with HPV will never develop cervical 

cancer.
50

 The co-risk factors which are related to HPV infection progressing to cervical 

cancer are not yet fully understood. Known risk factors include tobacco smoking (odds ratios 

[ORs] from 2 to 5),
66-68

 co-infection with another sexually transmitted infection,
69

 being 

immunocompromised, particularly with human immunodeficiency virus (HIV),
70,71

 the use 

of oral contraceptives for long periods of time;
72,73

 low socioeconomic status
74,75

 and high 

parity.
67,76

 There is also some indication that poor nutrition is associated with cervical cancer, 

but this has not yet been confirmed.  

 

1.2.3 HPV and cervical abnormalities  

It was believed that the progression to invasive cervical cancer occurred by progression from 

cervical intraepithelial neoplasia (CIN) I to CIN II to CIN III and then invasive cancer. This 

is now understood to be incorrect.
77

 The crucial event appears to be in the HPV 

deoxyribonucleic acid (DNA) infecting the proteins in cervical epithelial cells that are 

responsible for normal cell growth and repair. HPV causes abnormal cellular changes, most 

of which are mild and cellular defence mechanisms clear the infection without clinical 

intervention. In a small percentage of women, HPV infection persists causing mild dysplasia. 

However, most of these women eventually mount an adequate cell-mediated response and 

the lesions regress.
78

 Almost all low-grade cervical abnormalities are predictors of acute 

HPV infection and regress without medical intervention.
49,55,58,64

 Most infections are transient 

and are cleared in adolescent women without detection of CIN within 36 months.
79

  

If infection occurs from an oncogenic HPV type and the infection persists over time without 

an adequate cell-mediated immune response (to clear or control the infection), high-grade 

intraepithelial neoplasia and eventual invasive carcinoma can develop.
58,78,80

 While most 
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high-grade abnormalities also regress over time, the regression takes longer and some (less 

than 1%) progress to invasive cervical cancer if left untreated.
49,55,77

 The average time of 

high-grade lesions to cancer is approximately 10 years.
49,55

 

The majority of cervical cancers (~80–90%) originate in the squamous cells of the ectocervix 

part of the transformation zone.
49,55

 The remaining cervical cancers are adenocarcinomas, are 

less common and originate in the glandular columnar epithelium of the endocervix of the 

cervical canal.
47,49

  

 

 Cervical cancer prevention 1.3

Cervical cancer is one of the few cancers (along with colorectal cancers) where screening 

can detect precancerous cells and treatment of these result in preventing invasive cancer. 

Over the last century, significant findings and developments have offered great insight into 

the understanding of cervical cancer and its prevention, including:  

1. The detection of pre-cancerous lesions using the ‘Pap smear’ which has become 

one of the most widely adopted screening strategies in the world.
81,82

 

2. High-risk oncogenic HPV is a necessary component of cervical cancer.
50,52-54

  

3. The development of molecular methods to detect HPV (and thus improve the 

detection of high-grade cervical cancer precursor lesions). 

4. The development of prophylactic HPV vaccines against high-risk HPV 

types.
47,83-85

  

 

1.3.1 Cervical screening 

The first indication that precancerous lesions could be detected by vaginal smears was 

discovered by George Papanicolaou in 1941, commonly known and referred to as the ‘Pap 

Test’ or ‘Pap smear’.
82,86

 The Pap smear has become a widely adopted and effective cervical 
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cancer screening tool for precancerous lesions, without any formal evaluation by a 

randomised control trial.
81

 Given the long interval needed for cervical cancer to develop, the 

Pap smear is useful as a regular screening and re-screening tool as part of a screening 

program. The Pap smear allows abnormalities to be detected and therefore, presents an 

opportunity for monitoring, further investigation and early treatment before cancer 

develops.
47

 

When the Pap smear is integrated into an organised screening program, it has a greater 

impact than opportunistic cervical screening. A large number of observational studies around 

the world have shown large reductions in cervical cancer incidence and mortality credited to 

screening programs.
87

 Population-based cervical screening has been adopted in many 

developed countries in North America, Western Europe and Australasia.
87

 However, the 

significant resources and infrastructure that are required for effective screening have 

prohibited population-based screening in developing countries.  

The International Agency for Research on Cancer (IARC) recommends a three-yearly 

screening interval for women aged 25–49 years and five-yearly interval for women aged 50–

64 years.
88 The screening interval has been debated; while three years is effective, five 

years is also effective and more practical. As a result, there is variation in screening 

intervals around the world. Australia screens at a two-yearly interval, which is more 

frequent compared to other developed countries with effective screening programs.89 

Finland, Ireland and the Netherlands recommend screening at five-yearly intervals, 

though there is much variation across Europe.87 The United Kingdom previously 

recommended a three- to five-year interval but changed to a three-year interval in line 

with the IARC recommendations. The United States Preventive Services Task Force 

recommends Pap smear screening for women aged 21–65 years every three years or 

screening with a combination of Pap smear and HPV testing every five years for those 

women aged 30–65 years who want to lengthen the screening interval.90 In Canada, each 
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province and territory recommends starting cervical screening for women at 21 years but 

there is some variation in the frequency of the testing and in the exit test age and 

requirements.91 The Canadian Task Force on Preventive Health Care recommends cervical 

screening for women aged 25-69.92 

There is no cervical screening (either organised or opportunistic) in most African countries 

(particularly in sub-Saharan Africa) due to competing health priorities, poorly-equipped 

health care systems, financial and workforce under-resourcing. The exception is South 

Africa, a much better resourced country which offers Pap smears in antenatal, postnatal, 

gynaecology and family planning clinics upon demand. It is the only African country to have 

a national cervical screening policy recommending three Pap smears for women over the age 

of 30 years at ten-year intervals.
87

  

The benefit of even occasional cervical screening is evident since having at least one cervical 

smear is associated with a reduced risk of cervical cancer, though the reduction is 

significantly greater for squamous cell carcinoma than for adenocarcinoma.
93

 

 

1.3.2 HPV vaccines 

The development of prophylactic vaccines against HPV has been a significant 

accomplishment in the prevention of cervical cancer. Such vaccines hold great potential to 

further reduce cervical cancer incidence, especially among women who participate less in 

screening programs and in developing countries that lack organised screening programs and 

have a high burden of disease.  

There are currently two vaccines that prevent infection with HPV types 16 and 18 that 

cause the majority of cervical cancers: Cervarix®, a bivalent vaccine and Gardasil®, a 

quadrivalent vaccine that also protects against HPV types 6 and 11 (the cause of most 

external anogenital warts). The two vaccines are highly effective in preventing persistent 
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infections and HPV 16/18 associated cervical disease when given to females not infected 

with these HPV types.
94-96

 These vaccines do not protect against all types of HPV associated 

with cervical cancer. They do not treat HPV infection or have any effect on disease 

progression if the vaccine is administered to a women with a prior or current HPV 

infection.
47

 Thus, vaccinated women should continue to have regular cervical screening. The 

WHO has stated that HPV vaccines should form part of a coordinated strategy in the 

prevention of cervical cancer.
97

 

 

1.3.3 Epidemiology of cervical cancer worldwide 

Cervical cancer is the fourth most common cancer diagnosed in women in the world.
1,2

 

Incident rates have decreased by greater than 50% in countries where screening programs 

have been established for a period of time.
2
 Other areas around the world have also seen 

some decrease in incidence, although the reason for this has not been fully explained.  

The majority of the cervical cancer burden occurs in countries where cervical screening 

programs are not established.
1,2

 In 2012, an estimated 528,000 new cases of cervical cancer 

were diagnosed around the world.
1,2

 In less developed regions, age-standardised rates are 

greater than 30 per 100,000 women (age-standardised to the world population) Eastern 

Africa (42.7); Melanesia (33.3); Southern Africa (31.5); and Middle Africa (30.6). Rates in 

more developed countries are much lower: Sweden (7.4); United Kingdom and United States 

of America (6.6); Canada (6.3); Australia and New Zealand (5.5); Western Asia (4.4); and 

Finland (4.3).
1,2

 Cervical cancer is diagnosed mostly in middle-aged women. World, age-

specific incidence rates are shown in Figure 1.7.
98
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Figure 1.7 Worldwide incidence of cervical cancer by age group in less and more developed 

countries
98

 

 

In 2012, an estimated 266,000 deaths from cervical cancer occurred worldwide; 90% of 

these were in the developing world.
2
 Age-standardised mortality rates range from 27.6 per 

100,000 women in Eastern Africa, 22.2 in Middle Africa and 20.6 in Melanesia, to as low as 

2.0 in Western Asia, Australia, New Zealand and Western Europe.
1
 

 

1.3.4 Summary of cervical cancer and screening among Indigenous populations in 

New Zealand, Canada and the United States 

Around the world, Indigenous women generally experience a higher incidence and mortality 

of cervical cancer.
99,100

 Despite their ethnic and cultural distinctiveness, Indigenous people in 

Australia (Aboriginal people and Torres Strait Islanders), New Zealand (Maori), Canada 

(First Nations/Inuit/Métis), and the United States (Native American/Alaska Native) share 

similarities in their historical experience, social disadvantage and health disparity. A meta-

analysis including these four high-income countries showed Indigenous women from 

Australia, New Zealand, Canada and the United States did not have an increased risk of 
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dysplasia or carcinoma in situ but had elevated risk of invasive carcinoma and mortality 

relative to non-Indigenous people.
100

 The authors concluded that lower participation in 

screening programs, delayed diagnosis and inadequate care after diagnosis would most likely 

explain the higher incidence and mortality rates.  

Indigenous women’s participation in cervical screening has also been documented as lower 

than their non-Indigenous counterparts.
101-103

 In New Zealand, where the target is 80% 

participation, 81.9% of European/other women had been screened compared to 62.6% of 

Māori women in 2011–2013.
103

 In Canada, each province and territory is responsible for its 

own cervical screening program and guidelines. Historically, participation rates have been 

lower among Aboriginal women, but more recently there is uncertainty if this is still the 

case.
104

 There have been varying reports of participation among Aboriginal women (First 

Nations/Inuit/Métis) in Canada ranging from 69% to 85%.
102,104

 In the United States, cervical 

participation rates have also been reported as considerably lower for Native American 

women compared to non-Hispanic white, and other ethnic groups.
105-107

 

 Cervical screening in Australia 1.4

In the mid-1960s, opportunistic cervical screening became available in Australia though 

there were no formal policies or recruitment process. In 1991, Australia introduced the 

Organised Approach to Preventing Cancer of the Cervix, an organised, population-based 

cervical screening program. The program was re-named in 1995 and remains known as the 

National Cervical Screening Program (NCSP). The NCSP is a joint initiative and cost-shared 

program between the federal government and the state and territory governments. The 

program involves:
4
 

 Encouraging all eligible women to enter and remain in the screening program  

 Ensuring optimal quality of Pap smears with training for Pap smear takers  

 Ensuring optimal quality of Pap smear reading through a quality assurance 

program for laboratories  
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 Ensuring appropriate follow-up of abnormal Pap smears through management 

guidelines  

 Providing an efficient system for notifying women of results from Pap smear 

providers  

 Providing recall and reminder systems to ensure adequate follow-up of women 

with screen-detected abnormalities  

 Maintaining women’s participation in the program by encouraging providers to 

set up reminder systems and to maintain cervical screening registers  

 Reporting on national performance measures and contributing to national cancer 

data. 

The national policy advises which women and how frequently these women should have a 

Pap smear. The policy was implemented in 1991 and states that, regardless whether a woman 

has received the HPV vaccine:
4
 

 Routine screening with Pap smears should be carried out every two years for 

women who have no symptoms who have ever been sexually active  

 Women should start having Pap smears between the ages of 18 and 20, or one or 

two years after first having sexual intercourse, whichever is later 

 Pap smears may cease at the age of 70 for women who have had two normal Pap 

smears within the past five years. Women over 70 who have never had a Pap 

smear, or who request a Pap smear, should be screened 

 Women with abnormal smear results should be managed in accordance with the 

National Health and Medical Research Council’s (NHMRC) clinical 

management guidelines (see below).
108

  

A core infrastructure of the NCSP is the state and territory Pap Smear Registers (PSRs) 

which were developed as part of the program and contribute to the success of the NCSP. The 

PSRs are responsible for the collection of screening histories, sending reminders to women if 
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they are overdue for routine screening and contribute to the national data on the 

epidemiology of pre-cancerous lesions. Data are provided to the PSRs by pathology 

laboratories, who rely on pathology request forms for demographic data about screened 

women. Women are added automatically to the PSR unless they specifically asked to opt-off 

(less than 1% of screened women opt-off
109,110

). Program indicators were developed by the 

Australian Institute of Health and Welfare (AIHW) and are reported annually by the NCSP 

as part of its ongoing performance monitoring.  

The Australian Government announced a renewed cervical screening program to be 

introduced in May 2017.
111

 The renewed NCSP will reflect the best available evidence 

regarding the optimal screening age and interval, HPV vaccinated women and new 

technologies for early detection. The renewed NCSP will change from the current two year 

Pap test, to a primary HPV test every five years for women aged 25–74 years.
111

 There will 

also be the option of self-collection of an HPV sample for under- or never-screened women. 

Cervical screening should commence at 25 years by invitation and reminders are to be sent 

to women aged 25–69 years with exit testing up to 74 years of age.  

 

1.4.1 Management guidelines of the NCSP 

The current NHMRC 2005 management guidelines, Screening to prevent cervical cancer: 

guidelines for the management of asymptomatic women with screen detected abnormalities, 

are based on the 2004 Australian Modified Bethesda System for classification of cervical 

abnormalities.
108

 The current guidelines superseded the first NHMRC guidelines, Screening 

to prevent cervical cancer: guidelines for the management of women with screen detected 

abnormalities, which were based on the NHMRC 1994 classification of abnormalities.112 

The purpose of the guidelines is to provide medical practitioners with evidence-based 

recommendations to manage women who have an abnormal Pap smear.  
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The current guidelines are being revised to accompany the renewed NCSP to be 

introduced in 2017. However, until 1 May 2017 the NHMRC 2005 management 

guidelines, Screening to prevent cervical cancer: guidelines for the management of 

asymptomatic women with screen detected abnormalities are the current and used guidelines.  

 

1.4.1.1 Management of low-grade abnormalities  

Prior to the current guidelines, low-grade abnormalities were intensely followed up due to 

their perceived seriousness. In the current guidelines, this was replaced with a ‘watch and 

wait’ approach due to better understanding that very few low-grade abnormalities progress to 

cancer within two years (the recommended screening interval) and most regress. Women 

with persistent low-grade abnormalities are referred to colposcopy.
108

 Women whose index 

Pap smear is reported as possible or definitive low-grade abnormality are recommended to 

have a repeat Pap smear at 12 months. Women aged over 30 who have not had a negative 

Pap smear in the preceding two to three years are recommended to have a repeat Pap smear 

in six months or immediate colposcopy. 

 

1.4.1.2 Management of high-grade abnormalities  

Women with high-grade abnormalities should be referred for colposcopy and a biopsy for 

histological confirmation.
108

 If confirmed histologically, the area of abnormal cervical tissue 

should be removed by excision (cone biopsy, laser, loop electro-excisional procedure 

[LEEP] or other diathermy techniques) or ablation (cold coagulation, radical diathermy or 

cryotherapy).
108

 In Australia, most treatment is done by loop excision. A hysterectomy may 

be recommended if a woman has a high-grade abnormal Pap smear following previous 

treatment, has cervical cancer, or has other coexistent gynaecological disease. After 

treatment of a high-grade abnormality, follow-up within four to six months is recommended 
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and a repeat Pap smear and an HPV test. If two consecutive cytology and HPV typing were 

negative, women could return to routine two-yearly screening. 

 

1.4.2 Performance measures of the NCSP 

Annually, the AIHW provide reports on the performance of cervical screening nationally and 

by states and territories.
3
 The performance of the NCSP is measured using seven key 

performance indicators outlined in Table 1.1, using data provided by the PSRs.
113

 Indigenous 

women’s participation in cervical screening cannot be measured or reported nationally as 

stated earlier, due to Indigenous status not being included on pathology report forms, the 

primary data source for PSRs.
3
  

Table 1.1 NCSP performance indicators 

Performance indicators 

 

 

1 Participation  The percentage of women aged 20–69 who have a Pap 

smear in a two-year period 

 

2 Rescreening 

2.1 Early rescreening  

 

2.2 Rescreening after 27-month 

cervical screening register 

reminder letter 

 

 

The proportion of women who have another Pap smear 

within 21 months of a negative Pap smear result 

The proportion of women who have a Pap smear within 

three months of being sent a 27-month reminder letter 

 

3 Cytology  

 

 

The number of Pap smear results in each result category 

4 Histology  The number of histology results in each result category 

(including the number of women with a high-grade 

histology for every 1000 women screened) 

 

5 Cytology-histology correlation  A measure of how well cytology correlates with histology 

performed not more than six months after the cytology test 

 

6 Incidence  The number of new cases of cervical cancer 

 

7 Mortality  The number of deaths from cervical cancer 
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1.4.3 Cervical screening in Queensland 

The Queensland Cervical Screening Program (QCSP) is part of the NCSP, offering Pap 

smears in a number of settings such as mobile women’s health services in rural and remote 

areas, sexual health services, general practice, Aboriginal and Torres Strait Islander health 

services and Family Planning Queensland (now called True Relationships and Reproductive 

Health).
114

 The QCSP recommends cervical screening in accordance with the national 

policy.
114

 The Queensland Pap Smear Register (QPSR) has been in operation since 1999.
115 

The QPSR has a variable to collect Indigenous status but it is not a mandatory data item and 

is rarely recorded. The Queensland Public Pathology Laboratory Pap smear request form has 

provision to record Indigenous status (their form includes Indigenous status and their 

information system can record it), if it is provided by the practitioner taking the Pap smear. 

However, the majority of Pap smears are processed by private laboratories that do not record 

Indigenous status.  

Since the introduction of the QCSP, there have been a number of strategies and initiatives to 

increase the participation rate of Indigenous women in Queensland.
116-118

 A state-wide 

Mobile Women’s Health Service was established, consisting of a network of 15 registered 

nurses and two Indigenous women’s health workers to provide preventative health services, 

including cervical screening for women in rural and remote parts of Queensland. The 

Healthy Women’s Initiative was first set up in 1997–1998 to increase Indigenous women’s 

participation in cervical screening and support them to access follow-up and treatment. The 

initiative was a health promotion program using extensive community engagement and 

partnerships to explore several models of women’s health services to encourage participation 

in cervical screening among Indigenous women in Queensland.
117
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1.4.4 Evidence for the effectiveness of the Australian program  

The IARC recommends the following criteria for assessing the effectiveness of cervical 

screening:  

1. Trends in mortality and incidence 

2. Evaluation of operational parameters of screening (performance evaluation) 

3. Modelling of screening policy and practice to estimate effectiveness.87  

Part of IARC second recommendation states that performance indicators of participation, 

quality of tests, follow up and treatment are consistent with policy guidelines and program 

recommendations and should be evaluated, reviewed and published annually. Only criteria 

one and two are summarised.  

 

1.4.4.1 Epidemiology of cervical cancer in Australia  

Australia has the lowest cervical cancer incidence in the world among countries with reliable 

cancer incidence data.
1
 Since 1991, both incidence and mortality have decreased by 

approximately 50%.
17

 The age-standardised incidence rate was 14.2 per 100,000 women in 

1982 and 13.3 per 100,000 women in 1991.
119

 After the introduction of the NCSP, incidence 

declined rapidly to  approximately seven new cases per 100,000 women by 2002 and has 

remained fairly stable since then (Figure 1.8).
17,119

 Incidence of cervical cancer among 

women in the target age for cervical screening (20–69 years) followed a similar pattern: 

incidence in 1982 was 17.2 per 100,000, falling slightly to 19 per 100,000 women in 1991, 

before falling rapidly to 9 per 100,000 women by 2002 and plateauing thereafter (Figure 

1.8).
17

 The decline in incidence seen prior to 1991 was likely the result of ad-hoc 

opportunistic screening and some states trialling the screening program in the 1980s.
17,113,120

 

The small spike in incidence in 1994 is likely a result of increased detection in the early 

years of widespread organised screening rather than an actual increase in cervical cancer. 
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The reduction of cervical cancer incidence has been almost exclusively for squamous cell 

carcinomas; the incidence of adenocarcinomas has remained fairly stable, and 

adenocarcinomas now account for nearly 25% of cervical cancers compared to 5–10% when 

the NCSP was introduced. Pap smears are less effective at both sampling and identification 

of adenocarcinomas than squamous cell carcinomas.
17,121,122

   

 

Figure 1.8 Age-standardised cervical cancer incidence and mortality rates by year, Australia
119

 

 

There is little geographical variation in cervical cancer incidence with two exceptions: 

incidence is higher in remote and very remote areas than in urban areas, but lower in areas 

with the highest socioeconomic status (predominantly in major cities).
17

 

Like incidence, mortality has decreased over time and this downward trend was evident prior 

to the introduction of the NCSP (Figure 1.8).
3,119

 The mortality rate was 7.7 per 100,000 

women in 1968 compared to 1.8 in 2012 (rates age-adjusted to the Australian standard 

population 2001).119 In 2012, 143 of the 226 deaths (63.3%) from cervical cancer were 
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among women in the target age group for screening.
17

 Mortality increases by age group; for 

women under the age of 35, the rate is 1 per 100,000 and increased to 10.6 per 100,000 for 

women aged 85 and over.
113

 Mortality rates are also higher in remote and very remote areas 

compared with major cities and higher in the most disadvantaged areas compared with areas 

of least disadvantage. 

 

1.4.4.2 Participation of Australian women in cervical screening 

According to the most recent annual report produced by the AIHW, 3,815,705 women aged 

20–69 years participated in cervical screening in 2012–2013.
17

 This equates to an age-

standardised participation rate of 57.7% of the population (participation rate refers to the 

percentage of eligible women aged 20–69 years who underwent a Pap smear in the two-year 

period from 1 January 2012 to 31 December 2013). Nationally, participation has remained 

stable over recent years (Figure 1.9).  
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Notes: 

1. Source: Australian Institute of Health and Welfare 

2. Rates prior to 2004-2005 should not be directly compared with those after this reporting 

period 

 

Figure 1.9 Participation of women aged 20–69 in cervical screening, 1996–1997 to 2012–2013
3
 

 

Although screening every two years is recommended in Australia, screening at longer 

intervals is also protective. Nationally, 70.3% of women were screened in the three-year 

period 2011–2013
3
 and 83.3% in the five-year period 2008–2012.

113
 Participation (age-

specific) increased by age-group, peaking at 40–45 years before declining in older age-

groups. Participation decreased with increasing remoteness and increased with increasing 

affluence: in 2012–2013, age-standardised participation was 58.1% in major cities compared 

with 55.4% in very remote areas and 52.0% in the least affluent versus 63.8% in the most 

affluent areas.
3
 

The proportion of cytology tests that are unsatisfactory has remained steady during 2004–

2012 at 2%.
3
 An unsatisfactory test occurs when the pathologist is unable to determine 

clearly a result. The proportion of tests reported as abnormal in 2012 was 5.8% and the 

proportion reported as negative (no abnormal cells present) was 92%.
3
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1.4.5 Evidence for the effectiveness in Queensland 

1.4.5.1 Epidemiology of cervical cancer in Queensland 

In 1982, age-standardised cervical cancer incidence rates in Queensland were 18.1 per 

100,000 (95% CI 15.6–20.8) women and by the beginning of the QPSR in 1999, incidence 

had already decreased to 11.1 per 100,000 (95% CI 9.6–12.8) women.
123

 In 2012, incidence 

had decreased further to 8.9 per 100,000 (95% CI 7.7–10.2). Among women in the target 

screening age of 20–69 years, incidence was 24.5 per 100,000 in 1982 (20.9–28.6), 15.5 per 

100,000 in 1999 (95% CI 13.2–18.0) and 11.9 in 2012 (95% CI 10.2–13.8). The median age 

of diagnosis with cervical cancer in Queensland during 2008–2012 was 46 years 

(interquartile range [IQR] 35–59). Incidence was lowest in 2007 (9.5 per 100,000 among 

women aged 20–69 and 7.0 among all women) and has slowly increased since then. 

Incidence in Queensland is 30% higher than the national cervical cancer incidence rate, but 

the absolute difference is small.
3,119

 Incidence of cervical cancer in Queensland is strongly 

associated with inadequate screening; about 80% of women aged 30–69 years diagnosed 

with a squamous cell carcinoma had not had a completed Pap smear in the four years prior to 

their diagnosis.
115

  

The mortality rate of cervical cancer in Queensland in 1982 was 4.4 per 100,000 women 

(95% CI 3.2–5.9). In 1999 rates had decreased to 2.6 (95% CI 1.9–3.5) and in 2012 to 2.0 

(95% CI 1.5–2.6).
123

 For women in the target screening age, mortality rates have also 

decreased; 4.8 per 100,000 in 1982 (95% CI 3.2–6.8), 2.7 in 1999 (95% CI 1.8–3.9) and 1.8 

in 2012 (95% CI 1.2–2.6). Mortality rates have decreased the most in women aged 80 years 

and over.
123

 

 

1.4.5.2 Participation in Queensland 

The state-wide participation rate in Queensland was first recorded in the AIHW annual 

reports for the period 1999–2000. This was because the QPSR was the last to be introduced, 
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beginning in February 1999. In the most recent AIHW report for the period 2012–2013, the 

participation of women in Queensland aged 20–69 years was 56.4%.
3
 Queensland has 

consistently had one of the lowest participation rates compared to other states and territories 

and nationally (Figure 1.10).
3
  

 

Notes:  

1. QPSR began operations in February 1999 and therefore Queensland data are not 

included in the participation or population data prior to 1999–2000 reporting period.  

2. Periods 1996–1997 to 2003–2004 use hysterectomy fractions derived from the 2001 

ABS National Health Survey; reporting periods 2004–2005 to 2012–2013 use 

hysterectomy fractions derived from the AIHW National Hospitals Morbidity Database 

and therefore cannot be directly compared.  

3. Source: AIHW analysis of state and territory cervical screening register data. 
 

Figure 1.10 Age-standardised two-year cervical screening participation in Queensland and 

Australia (women aged 20–69 years), 1996–1997 to 2012-2013 

 

In Queensland, women aged less than 30 and over the age of 60 years are less likely to have 

two-yearly Pap smears, along with women who are the most disadvantaged and women who 

live in remote areas. It has been noted that the lower participation in Queensland is likely to 

reflect the rapidly increasing population, geographical dispersion, workforce issues including 
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the availability of female providers and bulk billing services (especially in rural and remote 

areas).
115

  

 

 Cervical cancer and cervical screening among Indigenous Australian 1.5

women 

Cervical cancer is the seventh most commonly diagnosed cancer among Indigenous 

Australians compared with 22
nd

 among the non-Indigenous population.
23

 In spite of large 

reductions in incidence and mortality in the non-Indigenous population, significant 

inequalities persist regarding the burden of cervical cancer for Indigenous Australian 

women.
3,23

 

1.5.1 Epidemiology of cervical cancer among Indigenous Australian women 

1.5.1.1 Incidence and mortality 

In 1998–2005, the age-standardised cervical cancer incidence rate for Indigenous women 

using data covering 84% of the Indigenous population was 2.7 times higher (95% CI 2.2–

3.2) than that for non-Indigenous women (20 versus 7 per 100,000).
5
 Incidence for 2005–

2009 among women aged 20–69 years remained significantly higher among Indigenous 

women than non-Indigenous women (Figure 1.11).
113

 In the Northern Territory, incidence of 

cervical cancer for the period 1991–2008 among Indigenous women was 28.3 per 100,000 

women (95% CI 15.5–41.1) and 11.3 per 100,000 women (95% CI 4.7–18.0) among non-

Indigenous women.
124

  

Long-term incidence trends have not been published for most individual states or territories 

with the exception of the Northern Territory. In the Northern Territory, incidence decreased 

by more than 50% from 1991–1995 to 2001–2008.
124

 In 1991–1995 incidence among 

Indigenous women was 44.8 per 100,000 (95% CI 23.2–66.5) compared with 16.1 (95% CI 

9.4–22.8) among non-Indigenous women; in 2001–2008 these had decreased to 21.2 (95% 

CI 12.4–30.0) and 9.6 (95% CI 6.5–12.7), respectively.
124

 Semi-national data (using data 
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from New South Wales, Queensland, Western Australia and the Northern Territory) covering 

84% of the Indigenous Australian population also show a decrease in cervical cancer 

incidence between 1998 and 2005 by about 3% per annum (incident rate ratio 0.97 per year, 

95% CI 0.83–1.13), although this was not statistically significant.
5
 The long-term trend in the 

Northern Territory suggests that the semi-national trend may be confirmed over a longer 

time period.
5,124

 

 

Figure 1.11 Age-standardised cervical cancer incidence among Indigenous women aged 20–69 

for New South Wales, Western Australia, Queensland and the Northern Territory, by 

Indigenous status (2005–2009)
113

 

 

Mortality rates using data from 2007–2011 for New South Wales, South Australia, Western 

Australia, Queensland, South Australia and the Northern Territory indicate Indigenous 

women are much more likely to die from cervical cancer than non-Indigenous women (rate 

ratio 3.9).
23

 In the screening age range (20–69 years) the age standardised mortality rate was 

9 per 100,000 women for Indigenous women compared with 1.9 per 100,000 for non-

Indigenous women (Figure 1.12).
3
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Figure 1.12 Age-standardised cervical cancer mortality in women aged 20–69 for New South 

Wales, Western Australia, Queensland, South Australia and the Northern Territory, by 

Indigenous status (2007–2011)
113

 

 

As with incidence data, long-term mortality trend data for Indigenous women are limited to 

the Northern Territory, where cervical cancer mortality has decreased by approximately 75% 

since the early 1990s. In 1991–1995, the cervical cancer  mortality rate was 44.5 per 100,000 

(95% CI 22.0–67.0) for Indigenous and 17.5 (95% CI 9.9–25.1) for non-Indigenous 

women;
124

 both had decreased by 2001–2006, to 10.9 (95% CI 1.4–20.5) and 1.1 (95% CI 

0.1–2.1), respectively. Mortality rates were much higher for Indigenous women in remote 

and very remote areas (20.6,95% CI 8.3–32.9) than in outer regional areas (2.5, 95% CI0.0–

7.4).
124

 Mortality rates were similar for Indigenous and non-Indigenous women in outer 

regional areas.
124

 

 

1.5.1.2 Survival   

Survival following a cervical cancer diagnosis is lower for Indigenous than other Australian 

women. One-year crude survival following a diagnosis of cervical cancer for Indigenous 
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women is significantly lower compared with non-Indigenous women (72.7% , 95% CI 66.0–

78.4 versus 85.7%, 95% CI84.5–86.8).
23

 Nationally, five-year crude survival for women 

diagnosed in 1999–2007 was 51% compared with 67% for Indigenous and non-Indigenous 

women, respectively.
23

 Difference in survival was greatest between Indigenous and non-

Indigenous women in remote and very remote areas (unadjusted survival 37.2%, 95% CI  

25.2–49.1 compared with 73.8%, 95% CI71.0–76.4) and in women 50 years and over (there 

were no Indigenous survivors over the age of 50).
23

 In the Northern Territory, five-year 

relative survival for women diagnosed in 1991–2006 was 38.0% (95% CI 25.3–50.9) among 

Indigenous women compared with 76.7% (95% CI 66.7–84.1) for non-Indigenous women.
125

   

Stage at cancer diagnosis is inherently associated with cancer survival. This is because the 

stage of the cancer reflects size of the tumour, the involvement of nodes and the spread to 

other sites in the body and can determine the treatment choice/outcome which impacts on 

survival. National data about stage at diagnosis are not available. Regional studies indicate 

that Indigenous women with cervical cancer have more advanced cancer at diagnosis (i.e., 

regional or distant spread) than non-Indigenous women.
31,126

 In the Northern Territory, 

Indigenous women diagnosed with cervical cancer in 1991–2000 were more likely to have 

advanced disease (Indigenous 37%, non-Indigenous 24%, p=0.19), and have lower survival 

(HR Indigenous: non-Indigenous 3.0, 95% CI 1.4–6.2).
31

 In Queensland, a matched cohort 

study of Indigenous compared with a random sample of non-Indigenous women (frequency-

matched on year of diagnosis, cancer type, residential remoteness and age) found Indigenous 

women with cervical cancer had a lower proportion of localised cancers than non-Indigenous 

women (46% versus 69%, p=0.019).
126

 Among this same matched cohort, crude one-year 

survival was less for Indigenous compared with non-Indigenous women (crude unadjusted 

HR 2.46, 95% CI 1.03–5.90). However, one-year survival was not significantly different to 

non-Indigenous women after adjusting for stage and treatment uptake (adjusted HR 1.00, 

95% CI 0.45–2.24),
126

 which indicates that late stage at diagnosis resulting in limited 

treatment options may largely be responsible for survival differentials.  
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1.5.1.3 Overview of cervical cancer epidemiology among Indigenous women in 

Queensland 

The most recent incidence and mortality data about Indigenous people in Queensland 

(compared to a frequency-matched cohort of non-Indigenous women) is for the period 1997–

2006.
127 

Cervical cancer incidence was 3.5 (95% CI 2.8–4.2) times higher for Indigenous 

than non-Indigenous women and mortality 7.5 (95% CI 5.5–10.1) times higher. Unadjusted 

five-year survival for Indigenous compared with non-Indigenous patients in Queensland 

(diagnosed 1998–2006) is much lower (HR 1.9, 95% CI 1.0–3.7) although not statistically 

significant.
126

 Unadjusted one-year survival was worse for Indigenous women compared 

with non-Indigenous women (HR 2.5, 95% CI 1.0–5.9), but was not different when adjusted 

for stage and treatment of cancer (HR 1.0, 95% CI 0.5-2.3). 

 

1.5.2 Cervical cancer risk factors among Indigenous Australians 

As outlined in section 1.2.2, there are several established risk factors for the development of 

cervical cancer. The following section describes the prevalence of these risk factors among 

Indigenous Australian women.  

 

1.5.2.1 Human papillomavirus  

Few studies have reported on the prevalence of HPV found in Pap smears among Indigenous 

Australian women,
14,128,129

 and even fewer on specific HPV types.
130,131

 A study in the 

Northern Territory in 1998, using tampon-collected samples, found lower prevalence of HPV 

infection in Indigenous than non-Indigenous women (42% versus 56%), though the analyses 

did not account for factors such as clinical setting, cytology results or age.
131

 Prior to the 

introduction of the HPV vaccination program in Australia, the Women’s HPV Indigenous 

Non-Indigenous Urban Rural Study (WHINURS) aimed to compare the prevalence of 
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cervical infection with specific HPV genotypes among Indigenous and non-Indigenous 

women from both remote and urban settings in Australia.
130

 Women were recruited from all 

states and the Northern Territory (34 sites) and permission was gained to have the 

participants’ Pap smear tested for HPV DNA. The results from the WHINURS study 

provided prevalence of HPV types by Indigenous status prior to the HPV vaccination 

program but, due to recruitment constraints, were not necessarily representative of all 

Australian women.
130

 HPV 16 was the most common genotype in both Indigenous and non-

Indigenous women. The prevalence of HPV types 16 and 18 was similar for Indigenous 

women and non-Indigenous women in each age-group.
130

 For other HPV genotype groups 

(high-risk other than 16 and 18, probable high-risk and low-risk) prevalence was similar in 

younger age groups but higher for Indigenous women aged 31–40 years.
130

 The higher 

prevalence of these groups in Indigenous women was somewhat explained by smoking, a 

current high-grade Pap smear result or first ever Pap smear; when adjusted for these factors 

in multivariate analysis, the differential between Indigenous and non-Indigenous women for 

these groups was reduced but not eliminated.
130

 The WHINURS study found no significant 

differences in vaccine preventable HPV prevalence between Indigenous and non-Indigenous 

women with cytological abnormalities, though the authors note the study was relatively 

underpowered to detect a difference.
132

  

 

1.5.2.2 Other risk factors 

Indigenous Australians are more than twice as likely to smoke as non-Indigenous Australians 

(38% versus 18% in 2010).
23

 Prevalence of smoking is much higher in remote areas than 

more urbanised areas and young Indigenous people are significantly more likely to smoke 

than non-Indigenous people (18–24 year olds, 43% versus 16%).
17,133

 Indigenous people are 

also likely to be exposed to higher levels of passive smoking because of the high prevalence 

of smoking in the Indigenous community.
134

 However, prevalence of smoking among 
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Indigenous Australians has been falling (except among women living in remote areas) and 

there have been positive shifts in the number of cigarettes smoked per day and the number of 

Indigenous people who have successfully quit.
135,136

 In 2012–2013, 41.4% of Indigenous 

women aged 18 years and over were current daily smokers compared with 15.6% for non-

Indigenous women. 

Published information is lacking regarding hormonal contraception use among Indigenous 

women. In the 2004–2005 Aboriginal and Torres Strait Islander Health Survey (AATSIHS), 

of the Indigenous women aged 18–49 years, 14% used oral contraception, 21% used 

condoms, 8% used contraceptive injection, 7% used contraceptive implant, and the 

remaining 50% included women who used other forms of contraception, did not use 

contraception, or it was not known.
137

 Of the 14% of women who used oral contraception, 

the majority were from non-remote areas. Indigenous women in the WHINURS study cohort 

were less likely to use hormonal contraception than non-Indigenous women.
130

  

Earlier age at pregnancy and higher number of babies is also a risk factor for cervical cancer 

(due to trauma to the cervix and hormonal changes during pregnancy).
76

 In 1981, the average 

number of babies ever born to Indigenous mothers aged 40–44 was 4.55 babies. By 2011 this 

had fallen to 2.63 babies.
17

 The total fertility rate of Indigenous women is higher compared 

to non-Indigenous women; in 2013 the rate was 2.3 babies per Indigenous woman compared 

with 1.9 babies for all women.
17

 The median age of Indigenous women registering a birth 

was significantly lower than the median age of all mothers (24.9 years versus 30.8 years).
17

 

Sexual debut has recently been reported similar to non-Indigenous Australians (median age 

approximately 16–17 years).
133,138

 

Indigenous Australians are much more likely to experience disadvantage in terms of 

education, health education, unemployment, inadequate housing, and infrastructure than non-

Indigenous Australians.
17

 In Australia, socioeconomic status is measured using the 

Socioeconomic Indexes for Areas (SEIFA) Index, based on variables (income, education, 
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employment etc.) collected at census.
139,140

 Indigenous Australians are more likely to be 

disadvantaged than non-Indigenous Australians.
17,141-143

 In 2011, 37% of Indigenous 

Australians lived in the most disadvantaged decile compared with 9% of the non-Indigenous 

population.
144

 

 

1.5.3 Cervical screening among Indigenous Australian women 

As described earlier, population-based data on cervical screening participation by Indigenous 

Australian women is not available.
3,7

 Several localised studies, mostly from remote areas, 

have reported that participation is lower for Indigenous women than non-Indingeous 

women.
9-12,14,129,145

  

Reports of participation from individual communities or health services suggest varying rates 

of participation. Several studies reported baseline measures of participation prior to 

implementing an intevention in an effort to increase participation.
14,128,129

 Programs to 

increase screening based on specific programs within health services made large impacts on 

participation. In the Fitrzroy Valley (a remote area of Western Australia), participation 

increased between two and four-fold after estabishing a dedicated call-and-recall register but 

decreased considerably (between 29–76% decline) after a change in staff within the 

organisation.
128

 In one health service in Queensland, participation among their eligible 

clientele increased by 70.3% after implementing a specific Well Woman’s Program. Prior to 

the program, participation was 20.9% and this increased to 35.6% 12 months after the 

program completed.
129

 

Two studies, one in Queensland and one in the Northern Territory, used specific rural and 

remote areas where the population was made up of greater than 70% Indigenous people to 

estimate Indigenous women’s participation in cervical screening.
9,10

 In Queensland, the 

estimated participation for Indigenous women in these communities was 41.5%, which was 

lower than the rest of Queensland’s participation of 59.1%.
10

 However, within these 13 
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discrete Indigenous communities, there was significant variation in participation from 19.9% 

to 63.5%. In remote areas of the Northern Territory, participation for Indigenous women was 

33.9% in 1997–1998 but increased to 44.0% in 1999–2000.
9
 Again, participation varied 

between communities from as low as 16.6% to as high as 75.0%.  

From other available data sources, participation among Indigenous women has been 

reported.
17

 The AATSIHS was a cross sectional survey where information was collected 

face-to-face by interview from Aboriginal and Torres Strait Islander people who were usual 

residents of private dwellings (6701 private dwellings, 80.2% response rate) in non-remote 

and remote areas of Australia.
146

 The results of the AATSIHS reported that for 2012–2013, 

88% of Indigenous women aged 18 and over had at least one Pap smear in their life and 57% 

had a Pap smear at least every two years.
17

 However, Indigenous women were asked for 

permission to proceed to questions about Pap smears and it is unclear about the 

representativeness of these results because the proportion that declined to answer this 

particular question has not been reported. It is possible (perhaps likely) that women who 

declined were less likely to have been screened.   

In 2013, national data from 180 government-funded primary health care organisations which 

primarily care for Indigenous people found that 32% of their eligible regular female patients 

aged 20–69 had a Pap smear in the preceding two years and 40% and 46% in considering the 

previous three years and five years, respectively.
3 

The Northern Territory is the only jurisdiction able to report in some capacity on Indigenous 

women’s participation. The Northern Territory report participation rates for Indigenous 

women only from areas where the Indigenous female population is greater than 60%, all of 

which are remote.
124

 Indigenous women’s participation rates in 1997–1998 were 31% and 

increased to 46% in 2009–2010. The participation varied greatly by health service delivery 

areas (HSDAs); in 2009–2010 the Top End West, East Arnhem and the Central group of 

HSDAs’ participation was an estimated 39–40% and in Borroloola and Katherine East 
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participation was 73%–74%. Borroloola serves as a good example that participation can be 

improved among Indigenous women and that high rates of participation are possible; in 

1997–1998 participation was only 15%.
124

 

The Victorian Cervical Cytology Register has not reported participation by Indigenous status 

but is actively encouraging key partners to record Indigenous status of women screened.
109

 In 

2013, the proportion of women screened who had their Indigenous status recorded was 

21.8%. Nursing practitioners were responsible for most of the recording.
109

  

These reports have been important in documenting differences in cervical screening among 

Indigenous women in Australia and suggest that low participation could be the underlying 

cause of high cervical cancer incidence among Indigenous women. Despite the evidence they 

have provided, even if most reports are from small localised areas or indirect estimates, the 

reports have not generated real action to address the issue of low participation among 

Indigenous women or the failure of the NCSP to report on Indigenous women. There 

remains no comprehensive national reporting on cervical screening participation from the 

NCSP in its 25-year history.  

 

1.5.3.1 Barriers to screening, diagnosis and treatment for Indigenous Australian women 

Particular barriers exist in relation to cancer screening and cancer treatment for Indigenous 

Australians.
36,37,147

 Fatalistic views about cancer, shame, preference for traditional healing 

and beliefs that cancer is contagious are some of the views expressed by Indigenous people 

in Western Australia.
147

 Beliefs such as ‘screening is unnecessary in the absence of 

symptoms’, ‘talking about something can make it happen’, that cancer is caused from pay-

back, or cancer is contagious are all barriers to Indigenous people accessing cancer screening 

and cancer treatment services.
148
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Barriers to cervical screening participation identified by Indigenous women in Queensland 

included the following:
149,150

 

 Lack of knowledge about cervical cancer and Pap smears  

 Difficulties in communication between Indigenous women and health staff 

 Inappropriate promotional material and strategies 

 Lack of female doctors 

 Negative association of cervical screening with treatment for sexually transmitted 

infections 

 Fear of abnormal Pap smear results. 

Additional barriers faced by Indigenous people include the large proportion of the population 

who live in rural and remote areas where there is decreased access to appropriate health 

services leading to long distances to travel. The cost of travel may impact on women 

participating in cervical screening and their ability to access treatment after an abnormal Pap 

smear.  

Internationally, barriers to screening have also been reported among other Indigenous 

peoples and most are similar to those articulated by Australian Indigenous women. These 

barriers include sense of fatalism, poor communication with health professionals (including 

an over-reliance on medical terminology and jargon), gender of health practitioner, shame, 

transport issues, financial barriers, lack of screening awareness or understanding, 

misconceptions about risk factors and specific cultural beliefs.
28

  

 

 Thesis aims and outline 1.6

This thesis responds directly to several recommendations from national health policy, 

research and program delivery groups regarding the ability to obtain high-quality data for 

Indigenous women’s participation in cervical screening and/or in the advancement of cancer 
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control for Indigenous people.
28,44,45

 This thesis reports on cervical screening and screening 

outcomes of Indigenous Australian women in the state of Queensland (which is home to the 

second largest proportion of Indigenous Australians). The specific methodology, ethics 

approvals, and funding support for each study are described within each chapter. Chapter 2 

provides further background about the inadequate data collection of Indigenous status and its 

consequences in the NCSP and offers a suggestion for identifying Indigenous women on 

PSRs through record-linkage. The studies included as chapters in this thesis address the 

following aims: 

1. To report on the process and validity of using record-linkage to identify Indigenous 

women on the Queensland PSR. (Chapter 3) 

2. To describe the participation of Indigenous women compared with non-Indigenous 

women in cervical screening in Queensland. (Chapter 4) 

3. To investigate and compare the prevalence of abnormal Pap smears in screened 

Indigenous and non-Indigenous women. (Chapter 5) 

4. To assess the timeliness of investigation after a high-grade abnormal Pap smear for 

Indigenous women compared with non-Indigenous women in Queensland. (Chapter 

6) 

Finally, the thesis concludes with a discussion chapter (Chapter 7) summarising the major 

findings, limitations and implications of the findings for the future of cervical cancer 

prevention in Australia.  

The thesis is organised in the form of scientific journal publications that have all been 

published or accepted for publication.  

This thesis, the individual studies and the collective, will significantly contribute to moving 

the cervical cancer prevention agenda forward for Indigenous women, particularly in 

Australia. This is particularly so as it highlights the importance of having systems in place 

that are capable of identifying, monitoring and reporting on the participation of marginalised 
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groups such as Indigenous Australians where the overall disparities in cancer outcomes 

between Indigenous and non-Indigenous are so large. 
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 Preface 2.1

Pathology report forms do not record Indigenous status. This data deficiency and the flow-on 

effect to administrative databases, which use these forms as their main data source, have 

long been acknowledged and discussed but with little action. Chapter 2 presents a 

commentary on the consequences of not collecting Indigenous status (using Australia’s 

National Cervical Screening Program’s registers as an example) and suggests the use of 

record-linkage to overcome the lack of an Indigenous identifier. 

Chapter 2 was an invited commentary which was part of a themed section on informatics and 

e-health in the European Journal of Cancer. The article is presented here in its entirety.  

Whop LJ, Cunningham J, Condon JR. How well is the National Cervical Screening 

Program performing for Indigenous Australian women? Why we don't really know, and what 

we can and should do about it. European Journal of Cancer Care 2014; 23(6): 716–20. 
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written approvals regarding their contribution towards the manuscript, their approval of the 

final manuscript and the inclusion of the manuscript in this thesis.  
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LJW, JC and JRC conceptualised the design and presentation of ideas. LJW drafted the 

initial manuscript; all authors contributed critical revisions, read and approved the final draft. 
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 Preface 3.1

Chapter 3 presents the methodology used to link the Queensland Pap Smear Register 

(QPSR), the Queensland Cancer Registry and the Queensland Health Admitted Patient Data 

Collections to overcome the lack of an Indigenous identifier on the QPSR, including the 

process for and assessment of data quality of linking these existing population-based 

datasets. The linked dataset is the main source of data used for subsequent analyses in 

chapters 4, 5 and 6. Chapter 3 has been written as a journal article of which I am the 

principal author and is presented here in its entirety. This article was published in BMJ Open 

and is available on the journal’s website at http://bmjopen.bmj.com/content/6/2/e009540.full 

Whop LJ, Diaz A, Baade P, Garvey G, Cunningham J, Brotherton JML, Canfell K, Valery 

PC, O’Connell DL, Taylor C, Moore SP, Condon JR. Using probabilistic record-linkage 

methods to identify Australian Indigenous women on the Queensland Pap Smear Register: 

the National Indigenous Cervical Screening Project. BMJ Open 2016; 6(2): e009540. 
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approvals regarding their contribution towards the manuscript, the final manuscript and the 

inclusion of the manuscript in this thesis. 
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JRC, JC, PB, GG, PV, DO’C, JMLB, KC and LJW conceptualised the study and contributed 

to the development of the methodology. LJW, GG and JRC conducted the approval process 

and initial data acquisition, SPM, LJW, JRC and AD conducted subsequent requests for 

additional data, and CT conducted the linkage. LJW, AD and PB conducted the data 

analysis, and CT assisted in the assessment of the linkage. LJW and AD drafted the 
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manuscript under the guidance of PB and JRC. All authors contributed to the revision of the 

manuscript, and read and approved the final draft.   
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 Preface 4.1

Key performance indicators regarding the participation of Indigenous Australian women in 

the National Cervical Screening Program (NCSP) have not been reported due to deficiencies 

in the collection of Indigenous status. Using linked data, as described in Chapter 3, Chapter 4 

reports the participation of Indigenous women compared with non-Indigenous women in 

cervical screening in Queensland among 20–69 year olds from 2000–2011. Participation 

rates were calculated using the methodology described in the annual reports of the NCSP and 

presented as the proportion of the eligible screening population, standardised to the 2001 

Australian population. Multivariable logistic regression was used to examine participation by 

Indigenous status, over time, by age-group, place of residence and area-level socioeconomic 

status.  

This chapter has been written as a journal article of which I am the principal author. The 

article has been published in Cancer and is presented here in its entirety.  

Whop LJ, Garvey G, Baade P, Lokuge K, Cunningham J, Brotherton JML, Valery PC, 

O’Connell DL, Canfell K, Diaz A, Roder D, Gertig D, Moore SP, Condon JR. The first 

comprehensive report on Indigenous Australian women’s inequalities in cervical screening: 

A retrospective registry cohort study in Queensland, Australia (2000–2011). Cancer 2016; 

122(10): 1560–9. 

 

 Statement of authorship 4.2

All authors and their contributions are clearly outlined below. All co-authors provided 

written approvals regarding their contribution towards the manuscript, their approval of the 

final manuscript and the inclusion of the manuscript in this thesis.  
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 Author contributions 4.3

LJW, JRC, PB, GG, JC, PCV, DO’C, JMLB, KC, KL, DR and DG conceptualised the study 

and contributed to the development of the study design and methodology. LJW, GG, JRC 

conducted the approval process and initial data acquisition and, with SPM and AD, requested 

additional data. LJW analysed the data, supported by JRC, PB, JC and AD. All authors 

contributed to the interpretation of findings. LJW drafted the initial manuscript; all authors 

contributed revisions, read and approved the final draft.  
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 Preface 5.1

As presented in the previous chapter, screening participation was considerably lower among 

Indigenous than other women in Queensland, Australia. The primary focus of Chapter 5 is to 

present the prevalence of cytology-detected low and high-grade cervical abnormalities and 

histology-confirmed high-grade cervical abnormalities of Indigenous and non-Indigenous 

women’s Pap smear results. Multivariable logistic regression was used to quantify the 

association of cervical abnormalities with Indigenous status, age-group, place of residence 

and area-level disadvantage.  

Chapter 5 has been written as a journal article of which I am the principal author. It has been 

published in PLoS One and is presented here in its entirety. 

Whop LJ, Baade P, Garvey G, Cunningham J, Brotherton JML, Lokuge K, Valery PC, 

O’Connell DL, Canfell K, Diaz A, Roder D, Gertig D, Moore SP, Condon JR. Cervical 

Abnormalities Are More Common among Indigenous than Other Australian Women: A 

Retrospective Record-Linkage Study, 2000–2011. PloS One 2016; 11(4): e0150473. 
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LJW, JRC, PB, GG, JC, PCV, DO’C, JMLB, KC, KL, DR and DG conceptualised the study 

and contributed to the development of the study design and methodology. LJW, GG and JRC 

conducted the approval process and initial data acquisition along with assistance from SPM 

and AD in requests for additional data. LJW analysed the data with support from PB, JRC, 
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JC, AD and KL. All authors contributed critically to the interpretation of findings. LJW 

drafted the initial manuscript and all authors contributed to the revisions of the manuscript, 

and read and approved the final draft.   
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 Preface 6.1

As demonstrated in the previous chapter, high-grade abnormal Pap smears are more 

common for Indigenous than non-Indigenous women. Chapter 6 investigates the timeliness 

of clinical investigation for Indigenous (compared with non-Indigenous) women after a 

high-grade abnormal result. Overall probability of receiving follow-up within 12 months 

was calculated using the Kaplan-Meier method and Cox proportion hazards regression was 

used to assess if Indigenous status, area-level disadvantage, place of residence and age-

group were associated with time to clinical investigation.  

Chapter 6 has been accepted for publication by the Medical Journal of Australia. The 

manuscript is presented here in its entirety.  

Whop LJ, Baade P, Garvey G, Cunningham J, Brotherton JML, Lokuge K, Valery PC, 

O’Connell DL, Canfell K, Diaz A, Roder D, Gertig D, Moore SP, Condon JR. Time to 

clinical investigation after a high-grade abnormal Pap smear for Indigenous and non-

Indigenous women in Queensland, 2000–2009. Medical Journal of Australia (accepted 

August 2016). 

 

 Statement of authorship 6.2
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written approvals regarding their contribution towards the manuscript, their approval of the 

final manuscript and the inclusion of the manuscript in this thesis.  
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LJW, JRC, PB, GG, JC, PCV, DO’C, JMLB, KC, KL, DR and DG conceptualised the study 

and contributed to the development of the overall study design and methodology. LJW, GG 

and JRC conducted the approval process and initial data acquisition along with assistance 
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from SPM and AD in requests for additional data. LJW, PB and JRC devised the analysis 

plan and LJW analysed the data with support from PB and JRC. All authors contributed 

critically to the interpretation of findings. LJW drafted the initial manuscript and all authors 

contributed to the revisions of the manuscript, and read and approved the final draft.   
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ABSTRACT  

Objectives: To investigate time to follow-up for clinical investigation after a high-grade 

abnormality (HGA) detected by Pap smear for Indigenous and non-Indigenous women in 

Queensland.  

Design/setting/participants: Population-based retrospective cohort study using linked data 

from the Queensland Pap Smear Register (PSR), cancer registry and hospital admitted 

patient data. 34,980 women aged 20–68 years (1,592 Indigenous) with their first HGA Pap 

smear recorded on the PSR (index smear) during 2000–2009 were included and followed to 

2010.  

Main outcome measures: Time (in days) from the HGA index smear to clinical 

investigation (histology test or cancer diagnosis date). The follow-up time was censored at 

12 months.  

Results: The percentage of women who had a clinical investigation within two months after 

a HGA was lower for Indigenous (34.1%, 95% CI 31.8-36.4) than non-Indigenous (46.5%, 

46.0-47.0) women (unadjusted incidence rate ratio [IRR] =0.65, 0.60–0.71). A differential 

remained after adjusting for place of residence, area-level disadvantage and age-group 

(adjusted IRR 0.74, 0.68-0.81). However, after the initial two months, Indigenous women 

who had not been followed up already were more likely to have a clinical investigation than 

non-Indigenous women (adjusted IRR for 2–4 month interval 1.18, 1.05-1.33); by six 

months a similar percentage of Indigenous (62.2%, 59.8-64.6) and non-Indigenous (62.8%, 

62.2-63.3) women had been followed up. 

Conclusions: Follow-up within two months needs to improve for Indigenous women, but 

slow follow-up is a small contributor (at most) to their higher cervical cancer incidence and 

mortality, compared to low screening participation. 
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SUMMARY BOX 

The known: 

 The burden of cervical cancer is greater for Indigenous than non-Indigenous women.  

 Cervical screening participation is significantly lower and prevalence of cervical 

abnormalities is significantly higher among Indigenous women compared with non-

Indigenous women in Queensland. 

The new:  

 Indigenous women are less likely to receive clinical investigation after a high-grade 

abnormal Pap smear within the recommended two months, however by the six 

months follow-up was similar for Indigenous women. 

The implications:  

 Improving timeliness of follow-up and increasing participation in cervical cancer 

prevention is important to reduce inequalities among Indigenous women, which 

could be addressed in the Renewed National Cervical Screening Program beginning 

May 2017.   
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BACKGROUND  

For most Australian women, cervical cancer control efforts have been a success. Cervical 

cancer incidence and mortality have decreased by over 50% since the introduction of the 

National Cervical Screening Program (NCSP) in 1991.
1
 The NCSP currently recommends 

women aged 18-69 years who have ever been sexually active have a Pap smear every two-

years to detect and treat cervical abnormalities before they progress to cervical cancer.
1
 

Current guidelines recommend clinical investigation by a specialist within two months of a  

high-grade abnormal (HGA) Pap smear
2
 as it is these abnormalities which in some women 

progress to cervical cancer.
3
 Investigation typically involves a colposcopy to examine the 

cervix and biopsy the affected area to confirm the diagnosis histologically.
2
  

Cervical cancer incidence and mortality are two and four times higher respectively for 

Aboriginal and Torres Strait Islander (hereafter referred to respectfully as Indigenous) than 

non-Indigenous women.
1,4

 The recent decreases in cervical cancer incidence among 

Indigenous women in the Northern Territory
5
 and suggestive evidence of a decrease 

nationally
4
 indicate that efforts to prevent cervical cancer in Indigenous women may have 

been partially effective. However, in the absence of routine screening data for Indigenous 

women, how this has been achieved and what gaps remain cannot be assessed.
1,6

 

We recently reported Indigenous women’s cervical screening participation was 20 

percentage points lower than, and their prevalence of HGAs twice as high as, non-

Indigenous women in Queensland.
7,8

 Here, we report on the adequacy of follow-up for 

clinical investigation among Indigenous and non-Indigenous women after a HGA Pap 

smear. 
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METHODS 

We conducted a record-linkage study using data from the Queensland Pap Smear Register 

(PSR), the Queensland Hospital Admitted Patient Data Collections (QHAPDC) and the 

Queensland Cancer Registry (QCR). All three datasets include Indigenous status, but the 

PSR Indigenous status data are unreliable and incomplete. The data extraction and record 

linkage process have been described elsewhere.
9
 Briefly, the PSR was used to identify 

Queensland resident women aged 20–69 who had a Pap smear between 8 February 1999 (the 

start of the PSR) and 31 December 2011.We linked the PSR to hospital inpatient records of 

women aged 20-69 who had ever been identified as Indigenous at a hospital admission 

between 1995 and 2011. The QHAPDC has high accuracy of Indigenous status (87%, 95% 

CI 84-91).
10

 Women were classified as Indigenous if they linked to at least one QHAPDC 

record and if ≥50% of their records were reported as Indigenous.
9,11

 All other women were 

classified as non-Indigenous. The linked analysis dataset contained date of birth, residence 

(suburb/postcode), test date, test type (cytology or histology) and test result from the PSR; 

Indigenous status determined using QHAPDC data; and, where relevant, cervical cancer 

diagnosis date from the QCR. Women were excluded if their address details were 

insufficient to determine Queensland residency. There were no missing data across variables 

used in this analysis. 

Study population 

Women aged 20-69 years from the Queensland PSR entered the study on the date of their 

first HGA Pap smear (the ‘index smear’) between 1 January 2000 and 31 December 2009, 

with clinical follow-up information (biopsy histology result or cancer diagnosis date) 

available until 31 December 2010. HGA included all Pap smears coded (based on the 

national cytology coding system)
2
 as possible or definitive cervical intraepithelial neoplasia 

grade 2 or worse, adenocarcinoma in situ, and invasive cancers. Only women with a 

Queensland address and aged 20-68 at the index smear were included. Women aged 69 at 



 
153 

Chapter 6 

the time of Pap smear were excluded to ensure 12 months follow-up was available. Clinical 

investigation was defined by a histology test or cancer diagnosis (data up to 31 Dec 2010) 

following the index smear. Women who had a clinical investigation before or on the index 

smear date were excluded because the investigation was likely in response to gynaecological 

symptoms.  

Geographical areas 

Location of residence at the time of the index smear was mapped to 2011 Statistical Local 

Area (SLA) boundaries. SLAs were grouped according to geographic remoteness based on 

the Accessibility/Remoteness Index of Australia (ARIA+).
12

 Area-level disadvantage was 

measured by quintiles using the Index of Relative Socio-Economic Advantage and 

Disadvantage (IRSAD).
13

  

Outcome measures 

The main outcome measure reported is time to clinical investigation following a HGA Pap 

smear, calculated as days from the index smear to the first recorded clinical investigation 

(histology test or cancer diagnosis date). The PSR does not record colposcopies, but 

colposcopists are required to perform a biopsy in more than 95% of women with high grade 

cytological abnormalities who are not pregnant.
14

 Follow-up time was censored at 12 months 

from the index smear date. Since the PSR does not systematically include information about 

deaths or interstate migration, we assumed ongoing residence in Queensland for 12 months 

following the index smear.  

Statistical analyses 

Medians were reported for non-normally distributed variables and compared using the 

Mann-Whitney test. Trend for ordinal variables was assessed using the chi-squared test from 

bivariate logistic regression model. The Kaplan-Meier method was used to estimate the 

failure function (1-S (t)), which is the probability that the event (clinical investigation) has 



 
154 

Chapter 6 

occurred by time t (expressed in months following the index Pap smear). We reported this 

probability separately for Indigenous and non-Indigenous women. Cox proportional hazards 

regression was used for multivariable analysis of factors associated with time to 

investigation; the model included terms for remoteness of residence, area-level 

disadvantage, age-group (in five-year age-groups) and Indigenous status. Interactions 

between Indigenous status and covariates, and between time since index smear and 

covariates, were considered. There was a significant interaction between Indigenous status 

and time to clinical investigation, which indicated a violation of the proportional hazard 

assumption. Therefore, interval-specific follow-up rates were calculated using two-monthly 

intervals (expressed per person month) and interval-specific hazard ratios (interpreted and 

reported as incidence rate ratios (IRR)). Two-month intervals were used to incorporate the 

current recommendation of receiving clinical investigation within two months from the 

HGA Pap smear and have consistent time intervals over a full 12 month period. We assessed 

temporal trends of clinical investigation in the first two months for Indigenous women 

compared with non-Indigenous women using the margins and lincom commands in Stata.  

For all analyses, an association was statistically significant if the p-value was less than 0.05. 

Stata version 14.0 was used for analysis. (StataCorp, College Station, Texas, USA) 

Ethical approval 

The study was approved by Human Research Ethics Committees of Queensland Health 

(HREC/15/QCH/19-957), the Northern Territory Department of Health and Menzies School 

of Health Research (HOMER-2012-1737) and Charles Darwin University (H12093). Data 

access and linkage was approved by the director general of Queensland Health, data 

custodians and the Queensland Research Linkage Group. 

RESULTS 
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The Queensland PSR contained records of 1,219,034 women aged 20–69 years and resident 

in Queensland who had a Pap smear during 2000–2009. After excluding 215 women (whose 

index smear was either on the same date as a cancer diagnosis or histology, preceded by 

cancer or taken at age 69), the study cohort consisted of 34,980 women with a HGA Pap 

smear, 1,592 (4.6%) of whom were classified as Indigenous after linkage to hospital records. 

790 women with a HGA Pap smear had a record of invasive cervical cancer recorded on the 

QCR (of a total of 1352 cancer diagnoses recorded on the QCR between 2000-2009). 

Indigenous women were younger than non-Indigenous women at their index smear (median 

age 28 years [interquartile range, IQR 23, 36] and 31 years [IQR 25, 40], respectively; 

z=11.3, p<0.001); and more likely to live in less affluent and more remote areas (Table 1). 
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Table 1 Demographic characteristics of women at their first high grade abnormal Pap 

smear, Queensland residents aged 20-68 in 2000–2009 

 

  Indigenous Non-Indigenous  

      
 

Characteristics 
n= 1 592  n= 33 388 χ

2
 (df)  

p value (4.6%)  (95.5%)  

 

Age group (years) 

 

20-24 31.1  21.1  

χ2=108.9 (1) 

p<0.001 

25-29 24.8  22.7  

30-34 15.9  18.1  

35-39 11.5  12.2  

40-44 7.2  8.7  

45-49 4.2  6.4  

50-54 2.3  4.5  

55-59 1.4  3.1  

60-64 0.9  2.0  

65-68 0.9  1.2  

Area-level disadvantage     

Q1 (most disadvantaged) 28.5  11.4  

χ2=603.0 (1) 

p<0.001 

Q2 34.7  22.7  

Q3 18.0  23.0  

Q4 15.0  25.1  

Q5 (most affluent) 3.0  17.8  

Place of residence      

Major city 22.6  60.5  

χ2=1638.2 (1) 

p<0.001 

Inner regional 14.6  18.9  

Outer regional 42.0  18.4  

Remote 9.4  1.4  

Very remote 11.4  0.8  

* χ
2
, chi-squared test for ordinal trend from bivariate logistic regression model; df, degrees of freedom; p, p 

value  

 
 

 

Using simple proportions, a greater proportion of Indigenous than non-Indigenous women 

had a record of a clinical investigation within 12 months: 70.8% versus 66.6% (p<0.001). 

However, median follow-up time was longer for Indigenous (100 days, 95% CI 91-112) than 

non-Indigenous women (69 days, 68-70). The cumulative percent of women who had a 

clinical investigation up to six months after the index smear was lower for Indigenous than 

non-Indigenous women, but higher for Indigenous women thereafter (Figure 1). The 



 
157 

Chapter 6 

interval-specific follow-up rates are shown in Table 2; Indigenous women’s follow-up rate 

was lower in the first two months than non-Indigenous women, but higher thereafter. 
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Table 2 Interval-specific rate
1
 (per person month) of eligible

2 
women investigated after 

a high-grade abnormal Pap smear in two-month periods after the index smear, 

Queensland residents aged 20-68 in 2000-2009 

Time (months) Indigenous  Non-Indigenous  

 (95% CI) (95% CI) 

0-2  0.20 (0.19-0.22) 0.31 (0.30-0.31) 

2-4  0.19 (0.17-0.21) 0.14 (0.14-0.14) 

4-6  0.10 (0.08-0.12) 0.05 (0.04-0.05) 

6-8  0.06 (0.04-0.07) 0.02 (0.02-0.03) 

8-10  0.04 (0.03-0.06) 0.02 (0.02 0.02) 

10-12 0.03 (0.02-0.04) 0.01 (0.01-0.02) 

1
 Interval-specific follow-up rate per person month with 95% confidence interval of women who had 

a clinical investigation during this period  
2
 eligible women are those women who did not have a clinical investigation in the preceding intervals 

 

 

The interval-specific incidence rate of clinical investigation was also lower for Indigenous 

than non-Indigenous women (IRR<1.0) in the first two months after the index smear, but 

higher thereafter (Table 3). After adjusting for area-level disadvantage, place of residence 

and age-group and including time-varying interactions, Indigenous women remained less 

likely to have a clinical investigation in the first two months (adjusted IRR 0.74, 0.68–0.81) 

than non-Indigenous women (Table 3). IRRs of clinical investigation in the first two months 

for Indigenous women compared with non-Indigenous women were less than one in all years 

between 2000 and 2009 with no apparent improvement over time (Figure 2). 
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Table 3 Clinical investigation of a high-grade abnormality by time since Pap smear for 

Indigenous women compared with non-Indigenous women, aged 20-68 years, 2000-

2009 

 Incidence rate ratio
1
 

Time (months) Unadjusted Adjusted
2
 

0-2  0.65 (0.60-0.71) 0.74 (0.68-0.81) 

2-4  1.32 (1.18-1.48) 1.18 (1.05-1.33) 

4-6  2.16 (1.80-2.59) 1.67 (1.39-2.01) 

6-8  2.28 (1.75-2.95) 1.62 (1.24-2.10) 

8-10  2.53 (1.86-3.46) 1.69 (1.23-2.32) 

10-12 2.32 (1.59-3.37) 1.47 (1.01-2.15) 

1 Indigenous:non-Indigenous, (95% confidence interval) 

2 Adjusted for age-group, place of residence, area-level disadvantage 
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Figure 2 Incidence rate ratios of Indigenous women compared with non-Indigenous 

women investigated after a high-grade abnormal Pap smear in the first two-month 

period, Queensland residents aged 20-68 years in 2000-2009. 

 

 

There were 34,764 women with a possible or definitive HGA / cancer insitu recorded on 

their Pap (excluding women with invasive cancer on their Pap); of these, 674 (1.9%) had an 

invasive lesion recorded at clinical investigation. 

 

DISCUSSION 

Indigenous women were less likely to receive clinical investigation after a HGA Pap smear 

within the recommended two month interval, regardless of which year the HGA smear 

occurred. However, six months after the index smear, follow-up was similar and thereafter 

higher for Indigenous women. By 12 months, a greater proportion of Indigenous women had 
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clinical investigation than non-Indigenous women. We are unable to report, using data from 

this study, why 30% of women have not had clinical investigation. It is possible that some of 

these women had a repeat Pap smear which would not have been counted as clinical 

investigation or did not have a biopsy at colposcopy visit (this would be rare as discussed 

below).  

A successful cervical cancer prevention program depends on the adequate assessment, 

treatment, and follow-up of women who have cervical abnormalities.
15

 The NCSP has been 

unable to report on program indicators for Indigenous women and, consequently, much has 

remained unknown regarding how Indigenous women interact with cervical screening. Our 

findings show that most women eventually are followed up, but that Indigenous women are 

less likely to have clinical investigation within the two-month period recommended in 

current NHMRC guidelines.
2
 Significant delays in clinical investigation could result in 

progression of HGAs.  

Possible reasons for the delay in follow-up among Indigenous women may include factors 

relating to health systems, health practitioners and individuals. From the health system 

perspective, cost, access and cultural appropriateness of services would likely influence 

women’s decision-making about attending diagnostic follow-up of a cytology abnormality. 

Although Medicare pays a rebate for private outpatient services, additional payment is 

usually required.
16

  

Indigenous Australians are more likely to use the public hospital system compared to other 

Australians (90% of hospital separations versus 57% are from a public hospital)
17

, where 

wait times for dysplasia clinics may be several months long. In Queensland more than half 

of the Indigenous population live in outer regional, remote or very remote areas. While 

access to services in these areas is limited and long distance travel may act as a barrier to 

timely follow-up,
18

 our study found the Indigenous differential remained after adjusting for 

remoteness and area disadvantage, suggesting the impact of additional factors.  
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Mainstream health care settings can be culturally uninviting. This, combined with a history 

of marginalisation, can create feelings of alienation, isolation, fear and mistrust towards the 

healthcare system and health practitioners.
19

 Ineffective communication from health 

practitioners can compound these issues.
19

 Cultural understandings of cancer may also lead 

to delays in seeking diagnostic or curative treatment; from an Indigenous perspective cancer 

could be seen as a death sentence or retribution for a past wrong, and mainstream cancer 

treatment may be seen as a loss of traditional lifestyle.
19,20

 

Our findings are similar to those for BreastScreen Australia, where Indigenous women were 

less likely to attend post-screening assessment within the recommended time following 

mammography.
21

 In New Zealand, the proportion of women receiving follow-up after a 

HGA Pap test (as indicated by a report of cervical histology) was lower for Maori than 

European/other women at 90 days (81.0% compared with 83.6%) and 180 days (87.5% 

compared with 89.2%), although the differences were small.
22

 

The strengths of our study include near complete population-based data about cervical 

screening and clinical investigation from the Queensland PSR (including a 12 month follow-

up period), and a reliable data source (QHAPDC) to identify Indigenous women on the PSR. 

We have previously reported in detail possible reasons why our record-linkage methodology 

may not have identified all Indigenous women.
9
 Briefly, accuracy of Indigenous status in 

Queensland hospital records is not perfect (accuracy estimated at 87% in 2011, and more 

accurate in regional and remote than metropolitan areas), but has improved over time.
10

 It is 

possible that not all Indigenous women had a public hospital record available for linkage, 

though this is likely to be uncommon.
9
  

Our follow-up classification was reliant on a histology test record or cancer diagnosis date. 

Therefore, women who had a colposcopy without a biopsy would incorrectly be classified as 

not having had any follow-up. It is not possible to quantify the number of Indigenous or non-

Indigenous women in this category because of the lack of comprehensive colposcopy data in 
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the current PSR. However, we expect this number to be small, given that the current 

NHMRC guidelines
2
 and The Colposcopy Quality Improvement Program

14
 recommend that 

a biopsy is taken except in unusual circumstances (e.g. if a woman is pregnant). Also we 

determined the time to clinical investigation by the pathology date, which may introduce 

error if a delay occurred between the colposcopy and pathology assessment. 

We are unable to report on the number of Queensland resident women who were followed-

up interstate (e.g. border populations like Tweed Heads), thus, our estimates of women 

investigated may be slightly underestimated. This may explain in part why Queensland has 

reported a lower proportion of women who were-followed up than in Victoria in 2013 which 

recorded 89% of women who had a HGA reported on one or more of their Pap tests were 

followed-up within six to nine months of the HGA Pap smear (by colposcopy and/or 

biopsy).
23

 Prior to 2006, the then guidelines recommended women to return for annual 

cytology to confirm absence of abnormalities, following HGAs. Therefore, for a very small 

number of women included in the study, index Pap smears identified prior to 2006 may have 

been for test-of-cure, and it is uncertain whether these woman would be more or less 

compliant with follow-up than women receiving first ever HGA result. We cannot determine 

which women this applies to, so we cannot exclude or adjust for these women in our 

analysis. There is a possibility that including these women underestimates or overestimates 

time to follow-up for both Indigenous and non-Indigenous women.  

Ultimately, these findings are reflective of follow-up among screened women in 

Queensland, and similar analyses in other jurisdictions are warranted given the potential 

importance of this clinical and health service delivery information.  

CONCLUSIONS  

The Australian NCSP will introduce major changes from May 2017 shifting from a two-year 

Pap test to a five-year HPV test for women aged 25–74 years.
24

 In preparation for this new 

program new draft clinical management guidelines have been released and the pertinent 
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screening result in the renewed program will no longer be HGA cytology but will move to 

HPV16/18 positive or other high risk HPV with a cytology-triage-positive result. Our 

findings will continue to be of relevance in assessing time to clinical investigation for 

Indigenous women, even though the screening process (and trigger for colposcopy referral) 

will change.
25

  

Our finding that Indigenous women with HGAs are less likely to receive clinical follow-up 

within the recommended two monthly interval is concerning. Reasons behind the initial 

delay need to be identified and addressed. While our study findings regarding clinical 

investigation are important to address, increasing participation in cervical cancer prevention 

programs, both screening and HPV vaccination, remain critical to close the gap in cervical 

cancer for Indigenous women.
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CONCLUDING REMARKS 

 

 

 



 
168 

Chapter 7 

 

  



 
169 

Chapter 7 

 Introduction 7.1

Prior to this work, several small localised studies provided an indication that Indigenous Australian 

women participated less in routine cervical screening than other Australian women but no 

comprehensive population-based data were available about cervical screening for Indigenous 

women.
1,2

 The NCSP has been operating for 25 years but has not been able to  report specifically on 

Indigenous women despite their cervical cancer incidence and mortality being significantly greater 

than the rest of the population.
3
 It has not previously been known how Indigenous women participate 

in cervical screening, whether participation has improved over time or varies by age-group, place of 

residence or socioeconomic status, what the results of their Pap smears are, or the time taken to 

clinical investigation following a high-grade smear abnormal result and how these compare to non-

Indigenous women.  

The gap in comprehensive population-based data regarding Indigenous women has made it difficult to 

implement strategic programs to improve screening participation (and reduce cervical cancer 

incidence) of Indigenous women, measure outcomes of such programs, assess the effectiveness of 

current policy or make recommendations for future policy, and implement practice improvements for 

Indigenous women.  

The research presented in my thesis provides the first comprehensive, population-based data about 

cervical screening for Indigenous women covering the entire Queensland Indigenous population. 

While there are some limitations to the study particularly regarding completeness of Indigenous 

identification (see below), my results clearly demonstrate that cervical screening participation is much 

lower for Indigenous than other Queensland women and has not improved since the Queensland Pap 

Smear Register (PSR) began in 1999. The prevalence of high-grade cervical abnormalities is higher 

for Indigenous women; and that investigation and treatment is slower for Indigenous women after a 

high-grade abnormal Pap smear. The NCSP is not performing as effectively for Indigenous women as 

it could be and its performance is not improving. While similar comprehensive data are not yet 
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available for other states, the localised studies that have been previously published indicate that the 

situation in Queensland is not unique.  

 

 Limitations 7.2

Limitations specific to each study have been described in detail within the respective chapters. Here, 

the focus is to first discuss the overarching limitations which are critical to the interpretation of the 

main message of the thesis and then discuss these limitations in the context of what remains unknown.  

It is unlikely that the linkage between the PSR and hospital inpatient data identified all Indigenous 

women in the PSR. This would have particularly biased participation rates for Indigenous women 

which would be underestimated to a small extent (discussed in Chapter 3). This underestimate is 

likely to be consistent over time but greater in urban (by up to four percentage points in ‘major cities’) 

than remote areas (little or no underestimate in ‘very remote’ areas; Chapter 4). There would be 

minimal overestimation of non-Indigenous participation. However, the plausible extent of this 

underestimation is much smaller than the very large difference in participation rates between 

Indigenous and non-Indigenous women (Chapter 4). 

The prevalence of abnormalities (Chapter 5) and time to follow-up after a high-grade abnormality 

(Chapter 6) would not have been affected by underidentification of Indigenous women to the same 

extent as participation rates. Prevalence of abnormalities and time to follow-up were measured among 

those women who were identified as Indigenous and there is strong evidence that the large majority of 

Indigenous women recorded in the PSR were correctly classified as Indigenous. These two outcome 

measures would only be biased if the small proportion of screened Indigenous women who were 

misclassified as non-Indigenous had different prevalence of abnormalities or time to follow-up to the 

large majority of correctly classified Indigenous women. The direction of such potential bias is 

unknown but its magnitude would be small, if any, because the misclassified women are a small 

proportion of the correctly classified women.  
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No data were available about the prevalence of hysterectomy among Indigenous women. If the 

prevalence of hysterectomy among Indigenous women is different to the total Australian prevalence 

(either higher or lower) that we used to calculate the denominator of both Indigenous and non-

Indigenous participation rates, the Indigenous participation rates reported above will be biased to a 

small extent. However, the potential magnitude of this possible bias appears to be small; sensitivity 

analysis found a small effect on differences between Indigenous and non-Indigenous participation 

rates for women aged 25–40 years (where less than 5% of the population have had a hysterectomy) 

compared with all women aged 20–69 years. If there was a considerable difference in the prevalence 

of hysterectomy among Indigenous women, we would have expected a large difference in the 20–69 

year rates verses the 25–40 year rates because of the large proportion (approximately 30%) of women 

40 years and older who have had a hysterectomy.  

 

 Identification of Indigenous women in PSRs 7.3

By using record-linkage methods, we were able to achieve whole-of-population data at an individual-

level and report population estimates for Indigenous women’s participation, prevalence of 

abnormalities, and time to clinical investigation. This is a significant milestone and something the 

NCSP has not been able to achieve in any state or territory in its 25-year history.  

The consequences of not collecting Indigenous status on pathology request forms have long been 

recognised. An Australian Institute of Health and Welfare (AIHW) report published in 2013 

summarised the importance of data on Indigenous people: ‘Accurate identification of Aboriginal and 

Torres Strait Islander people is vital for understanding trends and disparities in health status. This 

data is important for planning and improving health services to meet the needs of Indigenous 

Australians.’.
4
 Adding Indigenous status to pathology request forms would require a number of 

changes to be made including, legislative changes (required in Queensland and at the time of the 

AIHW 2013 report changes were being sought), system changes including laboratory IT systems, 

compliance of health practitioners to obtain Indigenous status and willingness of Indigenous women 
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to self-identify.
5
 The process would require funding to support these system and process changes. 

Adding Indigenous status to pathology forms is not the only option to obtain Indigenous status, as 

demonstrated by what we have achieved through record-linkage.
6
 However, the complex, time 

consuming and resource intensive process of the record-linkage method would prove a difficult 

undertaking unless the process was more accessible and streamlined, especially if it were to be a 

national and cross-jurisdictional process. Two alternative linkage options would be to intermittently 

link or permanently link the PSR to hospital data. The first of these options would require the PSR 

being added to the master linkage key of the state-based linkage groups within a jurisdiction if 

available. The latter permanent option has been done recently in the Northern Territory (NT) where 

they have linked the PSR to the hospital record number (a unique client identifier used in all NT 

public hospitals). Of course, any changes would need to be considered in light of the proposed 

national cervical screening register (see below).  

 

 Participation 7.4

Participation in cervical screening was much lower among Indigenous women than non-Indigenous 

women and there has been no improvement over time. Indigenous women who do screen appear to 

screen as regularly as their non-Indigenous counterparts; over 90% of both Indigenous and non-

Indigenous women who had a Pap test in 2010–2011 had a history of a Pap test in 2000–2009. 

The real problem appears to be the high proportion of Indigenous women who rarely or never screen. 

This is where public health efforts need to be placed. It is possible to achieve both high levels of 

participation and increase participation rates among Indigenous women.
1,2

 In 2006, Binns and Condon 

reported very low participation by Indigenous women in Central Australia;
1
 by the next reporting 

period there was a considerable increase in participation from 32% in 2005–2006 to 44% in 2007–

2008
7
. High levels of screening participation among Indigenous women in particular areas have been 

achieved where the participation rate was greater than the national rate.
1
 In Borroloola (in the NT), 

participation increased among Indigenous women from 15% in 1997–1998 to approximately 73% in 
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2009–2010,
7
 demonstrating that improving participation rates for Indigenous women is possible to 

levels that exceed national expectation. Small area analysis is urgently needed because it provides 

information about individual communities and health services. This information is important to enable 

investigation of what these services are doing in order to reach high participation and use these 

strategies to improve screening elsewhere. This type of analysis can also provide information about 

the types of services where Indigenous women are more likely to be screened (e.g. Aboriginal 

community-controlled health service, family planning clinic, or mainstream practice).  

Participation decreased among young Indigenous and non-Indigenous women over the study period 

but more so for young Indigenous women. We are unsure if this is a study design artefact or an impact 

of the introduction of the HPV vaccine. It is possible that the decreasing participation rate in young 

Indigenous women was an artefact because women who turned 20 during the study period would have 

had less time to have a hospital admission during the study period and thus be less likely to have 

hospital inpatient data available to link to the PSR. Consequently, these women may have been more 

likely to be misclassified as non-Indigenous. It could be possible to validate this finding by linking the 

PSR to another data source that has reliable Indigenous status for young people such as data from the 

Australian Childhood Immunisation Register (ACIR).  

It is also plausible that the decreasing participation of young women was not a study design artefact 

but a real decrease among human papillomavirus (HPV) vaccinated women no longer presenting for 

cervical screening. HPV vaccinated women have been found to be less likely than unvaccinated 

women to participate in cervical screening but this has not been reported specifically for Indigenous 

women.
8
 An investigation into HPV vaccination and screening among Indigenous women should be 

done and could be done by linking PSR data to the HPV Vaccination Register and the ACIR.  

It is also possible that there are misconceptions among women that a Pap smear is no longer needed if 

they have been vaccinated. It is important that knowledge level and understanding about HPV, 

cervical screening, and HPV vaccination are investigated among Indigenous girls and women. The 



 
174 

Chapter 7 

findings from such investigations could underpin education and health promotion campaigns that are 

relevant to Indigenous women.  

 

 Cervical abnormalities 7.5

Among women screened in our study, Indigenous women had markedly higher prevalence of 

cytology-detected low- and high-grade abnormalities and histology-confirmed high-grade 

abnormalities. This finding is consistent with previous reports for Indigenous women in remote areas.
7
 

We also found that the prevalence of cytology-detected high-grade abnormalities increased among 

young Indigenous women but not among young non-Indigenous women. We do not know why 

abnormalities are higher, particularly since Indigenous women who were screened, screened as 

regularly as non-Indigenous women. Higher prevalence of risk factors (other than HPV) among 

Indigenous people is well documented such as higher prevalence of smoking, higher fertility and 

younger age at first pregnancy, and greater likelihood of living in areas of disadvantage.
9,10

 The higher 

prevalence of cervical abnormalities is likely, at least in part, to be caused by these factors. The higher 

prevalence of risk factors reinforces the critical need for Indigenous women to regularly participate in 

cervical screening. 

We are also unable to explain why the prevalence of high-grade abnormalities detected by Pap smears 

is increasing in young Indigenous women only. We expected that abnormalities would have decreased 

in this group as a result of HPV vaccination, although we did not know the HPV vaccination status of 

women in our study. Substantial decreases in cervical abnormalities among women receiving any 

dose of the quadrivalent HPV vaccine have been observed but not specifically reported for Indigenous 

women.
11,12

 National data about HPV vaccine coverage for Indigenous girls are not available. 

Coverage and/or dose completion rates among Indigenous female adolescents during the catch-up 

phase were lower than non-Indigenous female adolescents.
13

 Available data from Queensland and the 

NT show that HPV vaccination coverage among girls identified as Indigenous aged 12–17 years in the 

catch-up program was approximately 15 percentage points lower than non-Indigenous girls. More 
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recently, an ecological study reported that there has been a reduction in hospital admissions regarding 

a diagnosis of genital warts in the first four years after the introduction of the National HPV 

Vaccination Program and that this was similar for Indigenous and non-Indigenous women.
14

 This 

recent study suggests that benefits of HPV vaccination have not discriminated. However, given our 

finding of increasing prevalence of high-grade abnormalities among Indigenous women, we 

recommend specific data regarding cervical abnormalities are important for ongoing monitoring of 

program effectiveness and to detect possible implications due to the lower vaccine coverage and 

abnormality trends among Indigenous women.  

An alternative hypothesis for why prevalence of high-grade abnormalities among young Indigenous 

women is increasing is that screening behaviour among these women has changed. When calculating 

the prevalence of abnormalities, the at-risk population includes only those who have screened within 

the time period. As such, patterns in screening behaviour will manifest in the prevalence of 

abnormality. The results of this study demonstrate an increase in high-grade abnormalities occurring 

concurrently with a decrease in screening participation among young Indigenous women. If the 

women who continue to participate in cervical screening are those who have not received or 

completed HPV vaccination, as previous studies suggest,
8
 then the screened population, used to 

calculate prevalence of high-grade abnormalities, are at higher risk of abnormalities than the general 

young Indigenous female population. This then increases the proportion of screened women who have 

a cytology-detected high-grade abnormality, while the actual risk of high-grade abnormalities among 

all young Indigenous women may remain unchanged. It remains unclear though why this would be 

occurring only among the Indigenous population when the general population have reported less 

screening by vaccinated women
8
 but a decrease in cervical abnormalities since the introduction of 

HPV vaccination.
12,15
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 Time to clinical investigation 7.6

Fewer Indigenous than non-Indigenous women with high-grade abnormal Pap smears were 

investigated and treated within the recommended two-month period. However by six months, follow-

up for Indigenous women was comparable to that for non-Indigenous women (and slightly higher 

thereafter). This delay in clinical investigation in the initial two months occurred throughout the study 

period. One possible explanation for the delay in follow-up could be a higher proportion of 

Indigenous women living more remotely and having to travel into more urbanised areas for access to 

specialists. However, we accounted for place of residence in the multivariate analyses and the 

differential in the two-month period persisted. More detailed small area analyses could include 

investigation of whether the initial lag is caused by intrinsic factors associated with remoteness 

including issues of access, disadvantage and road distance. Although lack of participation is a major 

contributor to higher incidence, delay in clinical investigation is also an indicator of health service 

disparities that are contributing to Indigenous ill health. 

 

 Changes to cervical screening in Australia  7.7

The National Cervical Screening Program (NCPS) underwent a review of its policies and operations 

in 2011, known as the ‘Renewal’. The Renewal proposed major changes to cervical screening in 

Australia, largely as a response to major scientific advances in understanding the aetiology of cervical 

cancer and technological developments in preventing and screening for it. These include the role of 

the HPV in disease causation, the introduction of HPV vaccination, and the development of HPV 

testing as a primary screening tool (including the possibility of self-administered screening tests). On 

1 May 2017, the NCSP will change from a two-yearly Pap test to a five-yearly HPV test for women 

25–74 years of age.
16

 The Renewal is a major change in national policy and practice. Implementation 

of the recommendations from the Renewal requires changes to legislation, new clinical and laboratory 

practices, major public and professional education programs, and major re-organisation of how the 

program operates (including a new national screening register). These changes provide a rare 
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opportunity to address the long-standing deficiencies of the national program for Indigenous women 

that are apparent in the results presented in this thesis.  

 

7.7.1 The National HPV Vaccination Program  

There are currently two licensed available vaccines: Gardasil (CSL Biotherapies Pty Ltd, Victoria, 

Australia), a quadrivalent vaccine preventing HPV types 6, 11, 16, and 18 and Cervarix 

(GlaxoSmithKline Australia Pty Ltd, Victoria, Australia), a bivalent vaccine preventing HPV types 16 

and 18.
17

 These vaccines are now included on the National Immunisation Program. In 2007, Australia 

was the first country around the world to offer the vaccine free to girls aged 12 years and a catch-up 

program for women up to 26 years of age during 2007–2009. The school-based vaccination program 

continues to vaccinate girls (and from 2014, has also included boys) aged 12–13 years with the 

quadrivalent vaccine.
15

  

7.7.2 The renewed NCSP 

In 2011 the Australian Department of Health announced there would be a ‘Renewal’ of the NCSP. 

The announcement of the Renewal was to ensure that the screening program reflected the best 

available evidence and respond to changes that would occur because of the HPV vaccine, and the 

availability of new technologies. In April 2014, the Australian Medical Services Advisory Committee 

(MSAC) made several recommendations for a renewed cervical screening program for both 

vaccinated and unvaccinated women.
18

 These recommendations were accepted and the  renewed 

NCSP will be implemented on 1 May 2017. The NCSP will change from the current two-yearly Pap 

test to a primary HPV test every five years for women 25–74 years. There will also be the option of 

self-collection of an HPV sample for under- or never-screened women. Cervical screening should 

commence at 25 years by invitation and reminders will be sent to women aged 25–69 years with exit 

testing up to 74 years of age. The renewed NCSP  also aims to establish a national cervical screening 

register where it is anticipated that there will be improved data collection about Indigenous status, 
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identification of culturally and linguistically diverse women, and a colposcopy results (rather than 

only biopsy results).
16

  

 

7.7.3 The renewed NCSP and Indigenous women 

Major changes to the NCSP have been proposed and endorsed without any real evidence about 

Indigenous women in the existing program. The findings of this thesis provide information that 

highlights gaps in the current and future NCSP. The renewed NCSP will begin May 1 2017 and there 

is still time to consult with and work with Indigenous women, Aboriginal community-controlled 

health services, and Indigenous leaders (particularly women) to ensure that the renewed NCSP 

critically addresses the needs of Indigenous women in its delivery.  

To date, the details of how the renewed NCSP will improve data collection for Indigenous women 

remain vague. What is known is that the new national register will aim to have a single record per 

person nationally (instead of separate state-based records at present) and a more streamlined reporting 

system for participants and health professionals. The Australian Government has devoted funding in 

the 2015–2016 Federal Budget to the recommendations made in the Renewal including the national 

register. However, there are no specific details available regarding how the register will improve the 

collection of Indigenous status. We would expect these details to be forthcoming and the complexity 

of record-linkage as outlined in chapters 2 and 3 is considered, particularly if national linkage is to 

take place. 

Specific strategies to prioritise and reduce the burden of disease among Indigenous women are also 

unclear. Reductions in cervical cancer incidence and mortality rates by 15–22% in the total population 

are expected from using HPV testing.
18

 Self-sampling will also be offered to women who are under-

screened or never screened and based on our study, we can assume this will be particularly applicable 

to Indigenous women. However, the further reductions anticipated and the self-sampling option will 

only occur if women are actually participating in cervical screening—which our findings confirm is 

considerably less for Indigenous women.  
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The most significant issue to address is recruiting Indigenous women into the program. Recruitment 

of Indigenous women into cervical screening is particularly important for the renewed NCSP to 

urgently address as we found that over a five-year screening period, there was an even wider gap in 

participation between Indigenous and non-Indigenous women. There is a lack of evidence about how 

to achieve high screening participation for Indigenous women. Talking with Indigenous women is an 

important next step in better understanding why Indigenous women do and do not participate in 

cervical screening. Such information is critical in creating strategies to improve cervical screening 

participation and screening for other cancers among Indigenous Australians.  

The renewed NCSP does provide some opportunities to improve screening among Indigenous women. 

For example, the letter of invitation sent out to women on their 25
th
 birthday could be tailored and 

include educational material that is culturally appropriate to Indigenous women and should be 

developed in consultation with Indigenous women. Furthermore, primary care providers will be able 

to offer self-sampling to women who are under-screened or never-screened; self-sampling has been 

shown to improve screening among these hard to reach women.
19

  

From the few published reports, it is imperative that the renewed NCSP explores, sooner than later, 

communities and their primary care services that already have high participation among Indigenous 

women such as Borroloola in the NT. Understanding what has already been successful and applying 

or adapting successful strategies and practices elsewhere is an obvious means for the NCSP to 

improve its performance for Indigenous women. Although this may be challenging, it is the 

responsibility of the NCSP to investigate how high levels of participation are already achieved in 

some communities and this should be occurring now as part of the renewal process. 

The need to engage with Indigenous women and Indigenous communities is paramount to the success 

of the renewed NCSP for Indigenous women. A series of consultative meetings with Indigenous 

communities, Aboriginal and Torres Strait Islander women, and health services are critical to better 

understand the barriers and to put into place processes to address them.  
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We have delivered a series of presentations and meetings with key stakeholders in Queensland to 

disseminate the findings of this thesis which include Queensland Health and key Aboriginal health 

organisation groups. These are listed in Appendix 1.  

 Concluding remarks 7.8

This thesis contains the results of concerted efforts to obtain population-based data that allowed for 

the analysis and reporting of key performance indicators of cervical screening for Indigenous women 

in Queensland for the first time. We have reported rates of participation, prevalence of abnormalities, 

and time to clinical investigation of high-grade abnormalities using a record-linkage method to 

identify Indigenous women on the PSR. The studies within this thesis have provided benchmark 

estimates and an important assessment of cervical screening for Indigenous women in Queensland 

with implications for Indigenous women throughout Australia. The results in this thesis can be used to 

provide an evidence-base for an Indigenous-focused cancer screening strategy. This thesis has also 

identified areas in cervical screening that still need to be addressed including targeted strategies to 

increase participation of Indigenous women in cervical screening. 

Cervical cancer is a devastating disease for women, their families and communities, made more so by 

how easily preventable it is. It is a sad truth that such inequity can be so evident in a developed and 

resource-rich country like Australia. The true success of this work is what happens next. It is 

imperative that the renewed cervical screening program addresses the serious data deficiencies in 

collecting and reporting Indigenous status and investigates strategies that improve screening 

participation among Indigenous women. Cervical cancer prevention is rapidly evolving in Australia 

and the results from this thesis will give a voice to Indigenous women for the first time and provide 

critical evidence to help address the significant burden of this disease among this population. 
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This appendix provides an overview of related activities undertaken by me throughout my 

candidature. 

Stakeholder meetings 

Several meetings were organised with key stakeholder groups in Queensland to share the 

findings of this thesis. At each meeting, I presented an overview of each of the study 

findings and contributed to discussions regarding the implications for the particular 

stakeholder group. Meetings were held with staff from the following groups: 

 Queensland Government, Queensland Health, Aboriginal and Torres Strait Islander 

Health Branch 

 Queensland Government, Queensland Health, Queensland Cervical Screening 

Program 

 The Institute of Urban Indigenous Health 

 Queensland Aboriginal and Islander Health Council. 

We have also produced in partnership with the Queensland Health groups, a ministerial brief 

for the Queensland Minister of Health. Another very important process I have been involved 

in is being a voting member of the multidisciplinary clinical working party for the 

development of the clinical management guidelines to accompany the renewed NCSP. The 

draft guidelines are now undergoing public consultation. I have been a co-lead of several 

sections for the guidelines including the Aboriginal and Torres Strait Islander screening 

section. This has been an important process in informing the committee of the particular 

patterns of screening for Indigenous women.  

Related presentations 

I have also presented at several conferences and large national meetings about the National 

Indigenous Cervical Screening Project and/or about my PhD. They include: 
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1. 2015 Plenary at the Preventing Cervical Cancer Conference, Melbourne. 

Presentation title ‘Cervical screening for Aboriginal and Torres Strait Islander 

women.’ This was an invited talk, presented by Professor John Condon and I.  

2. 2015 Invited speaker, Queensland Health Data Linkage Symposium ‘National 

Indigenous Cervical Screening Project: a data linkage study.’ Brisbane. I presented 

on the overall methodology of my PhD, providing insights into undertaking a linked 

project, including the many challenges and enablers. 

3. 2014 Invited speaker, Clinical Oncological Society of Australia Annual Conference, 

Melbourne. This was a specific cancer policy session, in which I presented how 

Indigenous status could be achieved on the Pap Smear Registers, and the information 

such data would provide.  

4. 2014 Oral presentation International Health Data Linkage Network Conference, 

‘Making use of existing data sources to provide answers for Indigenous Australian 

women’. Vancouver, Canada. 

5. 2013 Invited speaker at the Menzies Foundation Data Linkage Workshop, ‘National 

Indigenous Cervical Screening Project: a data linkage study’, Melbourne. This 

workshop included several researchers in Australia, key policy advisors and people 

from the public sector. I provided an overview of how data linkage could help 

overcome Indigenous under-identification in administrative datasets using the NCSP 

as the example. A report was published shortly after by the Menzies Foundation to 

summarise the key points discussed at the meeting and can be found here: 

https://menziesfoundation.org.au/images/partners/dlws/Menzies_Foundation_Public

_support_for_data-based_research.pdf 

6. 2013 Invited speaker at the National Indigenous Cancer Network Roundtable, 

Brisbane where I presented a brief overview of the NICSP.  
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7. 2013 Invited speaker at the Better Health through Research hosted by Menzies 

School of Health Research, Melbourne and Sydney. This talk was to an audience of 

a high profile corporate and philanthropic audience. Some highlights of the talk can 

be found here: https://youtu.be/PdHsDK2MhJs 

Contribution to National Indigenous Cervical Screening Project 

I was employed for one day a week as the national project manager for the National 

Indigenous Cervical Screening Project for about 14 months during the candidature. During 

this time I applied for nine ethics applications for several states and territories (New South 

Wales, Northern Territory, Western Australia, Victoria and Australian Capital Territory). I 

also coordinated the applications and requests for data from data custodians and the linkage 

application with the linkage group of each jurisdiction. I co-wrote the first data dictionary for 

the database developed to store the data.  

Related publications 

The following list of publications were worked on and published during my candidature: 

1. Condon JR, Garvey G, Whop LJ, Valery PC, Thomas D, Gruen R, Cunningham 

J. Aboriginal and Torres Strait Islander Australians and cancer. Cancer Forum 

2013; 37(1): 27-30. 

2. Diaz A, Whop LJ, Valery PC, Moore SP, Cunningham J, Garvey G, Condon 

JR. Cancer outcomes for Aboriginal and Torres Strait Islander Australians in 

rural and remote areas. Australian Journal of Rural Health 2015; 23(1): 4-18. 

3. Whop LJ, Bernardes CM, Kondalsamy-Chennakesavan S, Darshan D, Chetty 

N, Moore S, Garvey G, Walpole E, Baade P, Valery P. Indigenous Australians 

with non-small cell lung or cervical cancer receive sub optimal treatment. Asia-

Pacific Journal of Clinical Oncology in press (2016). 
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