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Abstract: Cancer has been a major burden of disease for many decades globally. In Australia, cancer was
the leading cause of disease burden in 2011. Despite having successfully implemented a number of cancer
control initiatives, Australia continues to have a very high cancer burden. This review article sourced data
primarily from the Australian Institute of Health and Welfare and presents an overview of the current cancer
burden in Australia with measures of incidence, mortality and survival for all cancers combined, and the
disparities in cancer burden by socio-economic disadvantage, geographic remoteness, Indigenous status and
country of birth. Comparisons are made between the current situation and that of two to four decades ago,
and among different population sub-groups. The data for six selected major cancer types show that in the
last three and a half decades (between 1982 and 2017), the age-standardised incidence rate (ASIR) increased
for prostate cancer, breast cancer and melanoma of the skin, but decreased for lung cancer and cervical
cancer, whereas for colorectal cancer (CRC), it increased and then decreased for males and marginally
decreased for females. During the same period, the age-standardised mortality rate was relatively constant
for melanoma of the skin and declined for the other five cancers discussed. While there are distinctive factors
leading to Australia’s successes in cancer control, some of the reasons for shortfalls are country specific with
issues around the health inequities for Indigenous Australians and difficulties in access to health-care due to
geographic remoteness. Amongst various shortfalls, the issue of health disparities among different population

sub-groups remains a challenge.
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Introduction

Cancer was the leading cause of disease burden in Australia
in 2011 (1), which continues to rise due to the growth
and ageing of the population along with some concurrent
lifestyle behaviours associated with increased cancer risk (2).
According to GLOBOCAN 2012 (3), Australia has among
the highest age-standardised incidence rates (ASIR) of
cancer (323 per 100,000). In this review article, we present
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an overview of the current cancer burden in Australia with
measures of incidence, mortality and survival for all cancers
combined, and the disparities in cancer burden by socio-
economic disadvantage, geographic remoteness, country of
birth and the “Aboriginal and Torres Strait Islander people”
status. (The “Aboriginal and Torres Strait Islander peoples”
are respectfully referred to as Indigenous Australians
or people in this article). The discussion focusses on six
selected major cancers to demonstrate Australia’s successes
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and shortfalls in cancer control through primary prevention,
screening and early detection, as well as treatment.
Comparisons are made between the current situation and
that of two to four decades ago, and disparities among
different population sub-groups are addressed.

Overview of cancer burden in Australia
Data sources

Cancer incidence and mortality data were sourced from
the Australian Institute of Health and Welfare (ATHW)
which collates cancer registry data from each Australian
state and territory and assembles it into the Australian
Cancer Database (ACD). The ACD includes all new cases
of primary invasive cancer diagnosed in Australia from 1982
to 2014, except non-melanoma skin cancer (NMSC) as
notification of these is not required by law.

Mortality data are also managed by AIHW within the
National Mortality Database (NMD), which holds records
for deaths in Australia and comprises information about
causes of death with other characteristics of the person
such as sex, age at death and Indigenous status. The deaths
data are sourced from the Registrars of Births, Deaths and
Marriages in each state and territory, the National Coronial
Information System and are compiled and coded by the
Australian Bureau of Statistics.

Statistics presented in this article have been extracted
mostly from the ATHW website, in particular from the
most recent publication “Cancer in Australia 2017” (2). The
rest of the data were extracted from state based sources and
various published articles.

Cancer incidence

In 2018, 138,321 new cases (54% males and 46% females)
of all cancers are estimated to be diagnosed in Australia,
compared to 134,174 in 2017. These predicted figures
indicate an upward trend of new cancer cases from the
reported incidence of 124,465 in 2013. It is also estimated
that in 2017, for both males and females, 1 in 2 would be
diagnosed with cancer by the age of 85 (2).

In contrast, the ASIR per 100,000 fell from 504 in 2008
to 483 in 2013 and is predicted to decrease to 470 in 2017.
This decrease demonstrates a downward trend in cancer
incidence rates during the last decade, and it has largely
been observed for males and mainly reflects changes in
the incidence rate for prostate cancer (2). The trends in
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incidence for all cancers combined as shown by the number
of new cases versus the ASIR are presented in Figure 1.

In 2018, it is predicted that the most commonly
diagnosed cancer will be female breast cancer, followed by
prostate cancer, colorectal cancer (CRC), melanoma of the
skin and lung cancer. Also, in 2017, the 10 most commonly
diagnosed cancers are estimated to account for 79% of all
cancers diagnosed (2). These are listed in Table 1.

By country of birth, the highest ASIR for all cancers for
2004-2008 in New South Wales, Australia’s most populous
state, was for people born in New Zealand, followed by
Australian-born, then those from Western Europe, Oceania
and North America (4). Nationally, an average of 1,279
new cancer cases were diagnosed each year between 2009
and 2013 among Indigenous Australians which were 1.1
times more likely to be diagnosed than non-Indigenous
Australians (5).

Cancer mortality

The estimated number of all cancer deaths in Australia is
48,586 for 2018, compared with 47,753 for 2017, which
is equivalent to an average of 131 deaths each day. These
predicted figures suggest an upward trend from the reported
mortality of 44,171 in 2014 and are 1.9 times greater than
for 1982. It was also estimated that in 2017 the risk of dying
from cancer before the age of 85 will be 1 in 4 for males and
1 in 6 for females (2).

Conversely, the age-standardised mortality rate (ASMR)
per 100,000 from all cancers combined was expected to
decrease by 23% from 209 in 1982 to 161 in 2017. For
males, the ASMR reached a peak in 1994 and decreased
by 30% from 285 in 1994 to 200 in 2017. The trend can
be largely attributed to declines in mortality rates for
prostate cancer, CRC and lung cancer. Cancer mortality
has been consistently lower for females than for males,
and the ASMR remained fairly constant between 1982
and 1993, before decreasing by 21% from 164 in 1993
to 129 in 2017. This decrease can be largely attributed
to the decline in the mortality rates for breast cancer and
CRC (2). The mortality trends for all cancers combined
shown by numbers of deaths and the ASMR are presented
in Figure 2.

In 2018, lung cancer will be the leading cause of cancer
mortality in Australia (9,198 deaths), followed by CRC
[4,129], prostate cancer [3,500], female breast cancer
[3,157] and pancreatic cancer [3,006]. These five cancers
are expected to account for just under half (47.3%) of the
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Figure 1 Trends in incidence of all cancers§ combined, persons, Australia,

Australian Standard Population and are expressed per 100,000 population;

1982 to 2017. *, the rates were age standardised to the 2001

S all cancers combined include cancers coded in ICD-10 as

C00-C97, D45, D46, D47.1 and D47.3-D47.5, except those C44 codes that indicate a basal or squamous cell carcinoma. Source: AIHW

ACD 2013.

Table 1 Top 10 major cancers for incidence and mortality (as estimated for 2018) and total burden of disease (as reported in 2011), in Australia

(Estimated in 2018)

(Reported in 2011)

Position Incidence cases: cancer site (% total) Mortality cases: cancer site (% total) Burden of disease: cancer site (% total)
1st Female breast (13.2) Lung (18.9) Lung (18.6)

2nd Prostate (12.8) Colorectal (8.5) Colorectal (11.1)

3rd Colorectal (12.3) Prostate (7.2) Female breast (8.5)

4th Melanoma of the skin (10.4) Female breast (6.5) Prostate (5.9)

5th Lung (9.2) Pancreas (6.2) Pancreas (5.1)

6th Lymphoma (4.6) Unknown primary (5.8) Brain & central nervous system (4.3)
7th Leukaemia (2.8) Liver (4.3) Unknown primary (4.3)

8th Kidney (2.6) Melanoma of the skin (3.9) Melanoma of the skin (4.2)

9th Pancreas (2.4) Leukaemia (3.9) Leukaemia (3.7)

10th Thyroid (2.4) Lymphoma (3.0) Other malignant neoplasms (3.6)

Source: AIHW ACD 2013.

total mortality from cancer in 2018, with lung cancer alone
accounting for 1 in 5 (19%) cancer deaths (2). The 10 most
common causes of cancer death are listed in 7Table 1.
Opverall, the migrant groups (defined by country of birth)
have more favourable cancer mortality rates compared
to their Australian-born counterparts, with the notable
exceptions of stomach and bladder cancers where some
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migrant groups have higher rates (6). There was an average
of 551 cancer-related deaths each year between 2011 and
2015 for Indigenous Australians, who were 1.4 times higher
than non-Indigenous Australians (5). Also, Indigenous
Australians tend to have more advanced cancer at diagnosis
across socio-economic disadvantage and remoteness
groups (7), and remote-living Indigenous residents had
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Figure 2 Trends in mortality for all cancers§ combined, persons, Australia, 1982 to 2017. *, the rates were age standardised to the 2001

Australian Standard Population and are expressed per 100,000 population; %, all cancers combined include cancers coded in ICD-10 as C00-
C97, D45, D46, D47.1 and D47.3-D47.5. Source: ATHW National Mortality Database.

higher risk of cancer death than Indigenous residents of
metropolitan areas (8).

Cancer survival

According to GLOBOCAN 2012 (3), the mortality-to-
incidence ratio (MIR) for Australia was 0.3 (while the
world MIR was 0.6) for all cancers combined, suggesting
that cancer survival in Australia was higher than for
people in all other regions. Cancer survival in Australia
remains among the highest in the world for most
cancers (9). Between 2009 and 2013, in Australia, 5-year
relative survival was highest for people diagnosed with
testicular cancer (98%), thyroid cancer (96%) and
prostate cancer (95%) and lowest for those diagnosed
with pancreatic cancer (8%) and mesothelioma (6%).
S-year survival for all cancers combined increased from
48% in 1984-1988 to 68% in 2009-2013, and from 43%
to 67.5% for males and from 55% to 68.7% for females
during the same periods. The largest increases in survival
were for prostate cancer, non-Hodgkin lymphoma, kidney
cancer and multiple myeloma. There were only small
survival improvements for pancreatic cancer and lung
cancer; survival for cancers of the bladder and larynx
decreased; and there was no change for lip cancer and
mesothelioma (2). Disparities in cancer survival among
different population sub-groups are discussed later.
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Cancer burden

Cancer burden is measured as the combined impact of fatal
and non-fatal burden. Fatal burden is expressed as years
of life lost (YLL) due to premature death from cancer,
while non-fatal burden is expressed as years lived with
disability (YLD) due to cancer. The overall burden, which
is expressed as disability-adjusted life years (DALYs), is the
sum of YLL and YLD. In 2011, cancer was the leading
cause of disease burden in Australia, with 833,250 DALYs
lost (19% of total DALYs). Despite the high cancer survival
rates in Australia in 2011, most of the cancer burden was
fatal (94%), while only 6% of the burden was non-fatal (2).
Lung cancer was associated with the largest proportion
of the cancer burden (19.0%), followed by CRC (11.0%),
female breast cancer (8.5%), prostate cancer (5.9%) and
pancreatic cancer (5.3%). Together, these five cancers
accounted for almost half (49.4%) of the cancer burden in
2011. Despite improved survival for all these cancers since
1982, the burden from these five cancers was predominantly
due to premature death (2). The top 10 major cancers with
respect to total burden of disease are also presented in Table 1.

Lessons from the past and challenges remaining

in the future

The increase in number of new cases and deaths for all
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cancers combined as reported (Figures 1,2) are largely
due to the growth in size and ageing of the Australian
population. Ongoing population growth and ageing are
likely to further increase the number of new cancer cases
and deaths thus increasing the demand for health services.
Population screening programs (e.g., for breast and CRC)
are likely to continue to contribute to the increasing
number of new cases while improvements in early diagnosis
with advanced diagnostic technologies, e.g. for breast
cancer (10) and thyroid cancer (11) are likely to result
in decreased mortality. Further, changes in population
exposure to cancer risk factors will result in a change in
cancer incidence and mortality. For example, increased
prevalence of chronic infection with Hepatitis B and C
viruses as a result of increased number of immigrants from
Asia has led to an increase in incidence and mortality rates
for liver cancer in Australia (12).

The decreasing ASIR can be attributed to successful
prevention strategies such as tobacco control (e.g. lung
cancer for men) and population screening programs (e.g.,
cervical screening program). Both prevention and treatment
advances are important factors contributing to the
downward trend in mortality, and there are several examples
of new treatments for breast, CRC, testicular cancer, acute
lymphoblastic leukaemia, and lymphomas (13,14).

Cancer control in Australia has been ranked among the
most successful internationally (9). In addition to the recent
advances in cancer diagnosis and treatment, some of which
have been accessible in Australia, there are five important
characteristics which are the pillars for supporting and
sustaining the success of cancer control. Here we use the
acronym “PERUN?” to describe them:

(I) Prevention strategies—several prevention programs
have been launched in Australia including
tobacco control, sun protection and immunisation
programs. Among them, tobacco control is one
of Australia’s most noteworthy. Australia’s low
smoking prevalence is the outcome of rigorous,
persistent, and extensive public health efforts and
actions from all levels of governmental and non-
government organizations. Tobacco control has
made an impact on cancer control in Australia,
with subsequent reductions in the incidence rates
for smoking-related cancers especially lung cancer
(15,16). Other outstanding prevention strategies
are the publicly funded National HPV (human
papillomavirus) Vaccination Program (NHVP)
introduced by the Australian government in
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2007 (17), and the public campaigns promoting sun
protection for skin cancer [launched in the early
1980s and have reduced the burden of melanoma
across successive generations (18-20)]. These
prevention programs are discussed in more details
in the later sections.

Early detection/screening programs—there
are three national population-based screening
programs in Australia, namely BreastScreen
Australia, the National Cervical Screening Program
(NCSP) and the National Bowel Cancer Screening
Program (NBCSP), the first two were introduced
in 1991 and the last in 2006. The aim of screening
programs is to identify cancer at pre-cancerous or
early stages in asymptomatic healthy individuals
through early detection. Screening tests and
recommended follow-up are available at no cost
to the target group of average risk Australians for
whom there is evidence that the screening provides
the best balance of benefits to harms. These
programs have each improved outcomes for the
relevant cancers (21-23).

Registries for cancer cases—notification of all
cancers, except NMSC, is required by law in
Australia to be reported to the cancer registry in
each Australian state and territory. These registries
enable population-based surveillance of cancer
incidence and mortality, which facilitates policies
and strategies for improving cancer prevention,
screening and treatment.

Universal healthcare—all Australian citizens and
permanent residents are entitled to subsidized
primary healthcare and prescription medications
from the Australian Government Department of
Human Services (known as Medicare Australia, a
publicly funded, universal healthcare system that
has been in place since 1975). This has reduced the
financial barriers to accessing healthcare (though not
entirely eliminating them) and allowed free access to
high quality medical services and treatments as well
as equity in cancer care.

Non-government organizations’ (NGOs)
contribution—several NGOs dedicated to cancer
control (e.g., Cancer Council, National Breast
Cancer Foundation, Prostate Cancer Foundation
of Australia) have made substantial contributions by
funding research projects, providing information,
education and support services to those affected
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by cancer and their families, and being drivers for
advocacy in public health.

Despite Australia’s efforts in cancer control, there are
population sub-groups that experience poorer cancer
outcomes. For example, disparities in cancer survival have
been reported among disadvantaged population groups,
as in many other countries (24-27). Specifically, disparities
in cancer survival persisted for several cancer sites (CRC,
stomach, liver, lung, breast and prostate) over 1996-2008
despite overall increases in cancer survival (27), and such
disparities are widening over time by socio-economic
status for several cancers (28). Also, because Australia
is geographically vast, those living in remote and rural
areas generally have poorer cancer survival than their
metropolitan counterparts (29). An increasing gap has
been observed between rural and urban areas for breast
cancer survival, though no such increase was observed
for other major cancers (30,31). Indigenous Australians
diagnosed with cancer had a much lower five-year relative
survival than that for non-Indigenous Australians in
2007-2014 (5). Conversely, people born outside Australia
had a similar or lower risk of cancer death than Australian-
born residents, possibly due to the “healthy-migrant effect”
or loss of follow-up after returning to their home countries
following a cancer diagnosis (28).

In the following section, six selected cancers are
discussed to demonstrate some notable accomplishments in
cancer control in Australia, as well as some shortfalls which
still exist.

Lung cancer

Lung cancer was the fifth most commonly diagnosed cancer
in Australia and similar to other developed nations, around
85% of lung cancer was attributable to tobacco smoking (32).
The steady decline in lung cancer incidence and mortality
over the past 40 years can mostly be attributed to reductions
in smoking prevalence due to ongoing, and comprehensive
tobacco control initiatives. Smoking prevalence peaked
at an estimated 72% in the 1940s for Australian men
and 30% in the 1970s for women (33). After the health
hazards of smoking were documented in the U.S. Surgeon
General’s report in 1967 (34), tobacco control initiatives
in Australia have included mass media smoking cessation
campaigns, restrictions on tobacco advertising, smoke-free
public places, and increases in tobacco excise taxes, such
that in 2016, smoking prevalence was at an historic low of
12.2% (35). Australia is a signatory to the World Health
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Organization Framework Convention on Tobacco Control
and in 2016, was implementing 5 of the 7 MPOWER
recommended tobacco reduction measures at the highest
implementation level (36). Nevertheless, because of the
20-30-year lag between tobacco exposure and its effect
on cancer incidence, lung cancer is still a major source of
health burden and is the leading cause of cancer death in
Australia (37).

Moreover, smoking rates differ across population
sub-groups, with rates ranging from 20% to 30%
among those with low socio-economic status, those
living in remote and very remote areas, and Indigenous
people (35), and as high as 66% among people with
psychotic disorders (38). Consequently, lung cancer rates are
higher for these sub-groups than for the general population
(5,15,16,39). Resistance to population-wide tobacco control
strategies means targeted interventions may be required
to lower smoking rates in these groups, such as subsidized
smoking cessation medications and behavioural interventions.
Nevertheless, Australia continues to work towards more
stringent population-based tobacco control measures. These
include a planned series of annual tax increases to 2020 which
will bring the tax component of tobacco products to the
>75% of the retail price recommended by the WHO (36),
and tobacco seller licensing schemes which will facilitate the
enforcement of tobacco control laws (e.g., prohibition on
sales to minors) (40).

Australia has seen small improvements in lung cancer
survival rates [from 9% to 13% S5-year relative survival
between 1984-1988 and 2009-2013 (2)], however, long-
term survival after a lung cancer diagnosis remains very
low [similar to the U.S. and elsewhere (41)]. Because the
pathways to a lung cancer diagnosis are complex, it is often
diagnosed at an advanced stage when curative treatment is
not possible (42). Comorbidities and non-specific symptoms
lead to diagnostic difficulty and delays (43,44). Optimizing
the diagnosis and treatment pathways for lung cancer
remains a challenge in Australia, however research aimed
at facilitating early diagnosis and rapid referral is underway
(45-47). Further, despite a universal health care system in
Australia, disparities in lung cancer care have been identified
for those living in rural and remote areas and for Indigenous
people. For example, 5-year lung cancer-specific survival
for Indigenous people was 11% compared with 16% for
non-Indigenous people (2007-2014) (5). Both Indigenous
people and/or people living remotely in Australia may have
limited access to medical care, and to specialist thoracic
surgical centres in particular (39,48,49). Barriers in access
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to the health system, whether geographic, cultural, or
sociodemographic, contribute to delays in diagnosis and
limit treatment options. Other factors, such as the impact
of poorer general health and more comorbid conditions
may also contribute to disparities in cancer survival among
these groups (50), however one study reported that in one
Australian state, Indigenous Australians were 35% less
likely to receive active treatment for lung cancer compared
to non-Indigenous Australians, even after accounting for
comorbidities and stage of disease at diagnosis (51). The
Australian government developed The National Aboriginal
and Torres Strait Islander Cancer Framework in 2015 with
the purpose of improving cancer survival outcomes for this
group, and identified lung cancer as a priority (52).

Although primary prevention through tobacco control
is likely to be the most effective long-term strategy for
reducing the disease burden due to lung cancer, the full
benefits of these interventions will not be realized for many
years to come, and there is room for secondary prevention
and advances in lung cancer treatments to improve
survival rates over the coming decades. Lung cancer
screening for high risk smokers is not yet recommended in
Australia (53) but trials aimed at optimizing the benefits,
harms, and cost-effectiveness of screening with low dose
computer tomography are underway (54). Furthermore,
a number of targeted therapies and immunotherapies
(i.e., gefitinib, erlotinib, crizotinib, nivolumab) are now
subsidized by the Australian government for use with
certain types of lung cancer. These initiatives will hopefully
lead to further gains in survival for lung cancer.

CRC

In Australia, CRC was the second most commonly
diagnosed cancer in 2017 for both males and females, with
estimated ASIR of 67.3 for males and 49.4 for females (2).
The ASIR has decreased over time, as has the mortality rate,
and this is generally attributed to the introduction in 2006 of
population screening, through the NBCSP (55). However,
an increase in the prevalence of risky behaviours as a result
of changing lifestyle and dietary patterns could see an
increased risk of CRC in the younger generations (56).
Nearly half (49.8%) of CRC cases in Australia are
attributable to exposure to known modifiable risk factors (57)
including tobacco use, alcohol use, overweight and obesity,
insufficient physical activity, insufficient fibre intake, and
red and processed meat intake (58). Other established risk
factors, not included in Whiteman ez 4/.’s analysis (57) but
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associated with an increased risk of CRC, are inflammatory
bowel disease, adult attained height, antibiotic use, and
exposure to ionising radiation. Factors that reduce the risk
of CRC are taking calcium supplements, consumption of
dairy products and wholegrains, and regular aspirin use (58).
A small proportion of CRC cases are likely to be associated
with hereditary syndromes (e.g., Lynch Syndrome and
familial adenomatous polyposis) which increase the risk
at younger age, but these account for only ~3% and
well below 1% of the total number of new CRC cases,
respectively (59,60).

Most CRC cases develop from colonic polyps over
a period of many years, and early identification and
removal of these pre-cancerous polyps, through screening
techniques, can prevent cancer development (61). The
NBCSP uses immunochemical faecal occult blood test
(iFOBT) and is currently in a phased implementation
process (55). By 2020, all eligible men and women aged
50-74 will have been invited to screen every 2 years.
According to the latest ATHW report, 41% of eligible
individuals participated in iFOBT screening in 2015-2016,
with an 8% screening positivity rate (55). A recent analysis
evaluated the impact of the NBCSP at observed and
increased participation rates and found the NBCSP to be
cost-effective at all participation levels, with a reduction in
the number of incident cases, deaths and total annual CRC
expenditure after 2030 (62). However, AIHW reports along
with additional studies have highlighted the disparities
in NBCSP participation based on gender, geographic
location, Indigenous status, place of birth and language
spoken at home (55,63-65). Efforts are now being made
by government and NGOs to improve the participation
by the general population and by targeted population
sub-groups (66,67).

The 5-year relative survival for CRC has increased
since the 1980s and was 70% in 2010-2014 for all
Australians (55). However, socio-economic/geographic
disparities in CRC survival have been reported in
Australia over the past decade, either defined by area
health services (68), rural vs metropolitan (29) or socio-
economic groups (69), and more recent studies indicated
that these socio-economic inequalities in cancer survival
persisted over time (27). A study of surgical outcomes
and survival for Indigenous and non-Indigenous people
with CRC in New South Wales reported that Indigenous
people had poorer survival rates although rates of surgical
treatment, complications and follow-up colonoscopy
were similar for the two groups (70).
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Female breast cancer

Australia has one of the highest incidence rates worldwide
for breast cancer and this was the most commonly
diagnosed cancer for females in 2013 (71). In 2018 it is
expected to surpass prostate cancer to become the most
commonly diagnosed cancer (excluding NMSC), accounting
for 18,235 new cases, compared with 5,371 in 1982. The
ASIR for breast cancer had been increasing steadily from
1982 to 2014 (2). One of the explanations for such a rise is
seemingly the improved detection from screening as shown
by the temporal correlation between the rise in incidence
and implementation of the screening program. The average
age at first diagnosis of breast cancer is 61 years, and 79%
of new cases are aged over 50 at diagnosis, which coincides
with the inclusion of women aged over 50 in the screening
program. With the introduction of BreastScreen Australia
program in 1991, the ASIR started to increase more sharply
until around 2000, and after which it increased at a slower
rate (72). Other contributors to the rise could be increases
in the prevalence of factors which increase the risk of breast
cancer, such as late first pregnancy, nulliparity and lifestyle
choices.

The falling ASMR especially over the last two decades,
coupled with steady improvement in survival over the same
period, is most likely due to advances in both primary
and adjuvant therapy and the success of breast screening
in earlier detection of cancer lesions (73,74). Other
contributing factor could be due to the significant influx
of immigrants over the last few decades since breast cancer
mortality rates are reportedly lower for the majority of
immigrant women than for Australian-born women (6).
Although breast screening rates are generally lower for
immigrant groups than for Australian-born women (64,65),
mortality rates were falling gently or were relatively stable
among them (6).

Among all the major cancers, breast cancer in Australia
has a relatively low MIR, and its survival rates have been
one of the highest in the world (75). However, the high
survival rates have been reported to be not uniform across
all population sub-groups. Within Australia, poorer survival
has been reported for areas of greater socio-economic
disadvantage and geographic remoteness (30,69,76,77).
Greater understanding of the underlying causes of this is
crucial to minimize disparities and improve breast cancer
outcomes for all population groups.

As survival has improved, focus on outcomes in quality
of life is becoming increasingly important. Recently, major
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advances in breast cancer management and new surgical
techniques have been developed to reduce mastectomy
rates, improve aesthetic outcomes and quality of life. Thus,
more breast surgeons need to be trained in Australia to

meet the challenge (78).

Prostate cancer

Prostate cancer has been the most commonly diagnosed
cancer for men in Australia since 1989 (79) and was the
most commonly diagnosed cancer for both sexes combined
in 2013, and is also amongst the highest in the world (71).
However, the incidence rate is expected to decline in 2018
and prostate cancer will become the second most commonly
diagnosed cancer in Australia. This decline in incidence
rate has contributed to the downward trend in ASIR for all
cancers combined since 2008. From 1982 to 2014, the ASIR
for prostate cancer went through a dramatic sequence of ‘ups
and downs’ which is illustrated in Figure 3. This trend from
1989 onwards could be explained by the rapid adoption
of prostate-specific antigen (PSA) screening by medical
practitioners following the listing on Australia’s Medicare
Benefits Schedule in 1988, which led to the incidence rates
doubling by the early 1990s. Then, as PSA screening use
stabilized and the pool of latent prostate cancer cases in
the population was depleted, incidence fell at a similar rate
to its previous rise (80). There was a subsequent increase
in incidence which peaked around the year 2009, possibly
driven by the adoption of extended biopsy procedures,
followed by a slower decline since then (81).

The ASMR was constant until the early 1990s
(Figure 3), and then began a moderate and steady decline.
This fall started around 4 years after the beginning of
widespread PSA testing, and 56 years earlier than expected
if screening was solely responsible. Also, a similar fall was
observed in the United Kingdom, where PSA testing is less
common. Thus, the reduction in the mortality rate cannot
be explained solely by the increase in PSA testing (80).

Despite a notable drop (25%) in the ASMR between
1994 and 2011, Australian men experienced only half that
observed (50%) for their American counterparts (82). It
was also reported that cancer control measures in Australia
generally result in better (for lung and CRC) or equal (for
breast) outcomes than in the USA, with the exception of
prostate cancer (3). Therefore, continued effort should be
placed on developing evidence-based strategies to improve
prostate cancer management in keeping with treatment, and
ongoing follow-up.

Ann Cancer Epidemiol 2018;2:3



Annals of Cancer Epidemiology, 2018

200
180
160
140
120
100

80

60

40 MMM

20

0

1980 1985 1990 1995 2000 2005 2010 2015 2020
Calendar year

—e— Incidence —e—Mortality

*Age-standardised rate/100,000
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S-year relative survival from prostate cancer was 94.5%
during 2009-2013, showing significant improvements
from 1984-1988 (2). However, there have been reports of
ongoing disparities in prostate cancer survival by place of
residence at diagnosis, with regional and rural Australian
men having the poorest outcomes (31,83,84). In addition
to improving overall prostate cancer survival in Australia
to achieve comparability with that in USA and Canada,
addressing inequity issues due to geographic variation is of
utmost importance.

Cervical cancer

The major influence on cervical cancer incidence and
mortality in Australia has been the introduction of the
NCSP in 1991. Between 1991 and November 2017, the
NCSP recommended two-yearly cytology-based screening
for women aged 18-69 years; the recommendations were
updated in December 2017 to five-yearly HPV-based
screening for women aged 25-69 years. Cervical cancer
incidence and mortality have fallen by approximately 50%
and 45% respectively since the NCSP was introduced
(85,86). While both incidence and mortality rates had been
declining prior to 1991, probably due to opportunistic
cervical screening, the declines following the introduction of
the national organized program were far more pronounced
(85,86); however these declines ceased in around 2004, and
rates have been stable since then (85). In contrast, 5-year
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survival from cervical cancer has remained fairly stable over
the period 1984-2013 (87). These patterns point to the key
role which can be played by prevention in cervical cancer
control. As a result of the clear aetiological role of HPV
in the development of cervical cancer, major changes have
occurred in cervical cancer prevention since 2006.

A NHVP was introduced in 2007, initially for females but
also including males since 2013. Females born after ~1980
and males born after ~1998 have been offered the HPV
vaccine. Uptake is over 70% for both males and females (88),
and at this level indirect protection for unvaccinated
individuals (“herd effects”) are expected to be
substantial (89). Herd effects have been documented in
Australia (90); for example the prevalence of vaccine-
preventable HPV infections in unvaccinated women
aged 18-35 years in 2015 was 87% lower than pre-
vaccination levels (91). In 2018, the NHVP switched from a
quadrivalent vaccine that protected against ~75% of cervical
cancers in Australia, to a 9-valent vaccine that protects
against ~90% (92,93).

Despite the overall success of the NCSP in Australia,
there have been clear and persistent disparities in cervical
cancer burden. Cervical cancer incidence and mortality are
substantially higher for Indigenous women than for non-
Indigenous women, and also vary by geographic area (87).
Incidence and mortality rates increase with increasing
levels of area-level disadvantage, and tend to be higher
for women living in rural and remote areas than in major
cities (87). These disparities in cervical cancer outcomes
generally mirror similar disparities in two-yearly screening
participation (87,94). Reassuringly, the impact of HPV
vaccination appears to be similar across different levels of
disadvantage (95), and to be at least as strong for the
Indigenous Australians as for non-Indigenous Australians
(96,97).

The NCSP was updated in December 2017 to
recommend five-yearly HPV screening for women
aged 25-69 years (with an exit test for women aged
70-74 years) (98), based on an extensive evidence review
and a detailed modelled evaluation (99,100). The changes
are predicted to decrease cervical cancer incidence and
mortality by at least 20% (101). One important component
of the updated NCSP is that women aged 30+ years who
are never- or under-screened can be offered screening using
a self-collected vaginal sample (98). Offering self-collection
has been shown to increase screening participation
among never- and under-screened women (102-104),
and undergoing even one round of screening using self-
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collection would substantially reduce the cancer risk for
unscreened women (105).

Together, the combination of HPV vaccination, self-
collection, and screening that can be done less frequently
are expected to help reducing the disparities that have so
far persisted in cervical cancer in Australia, that appear to
be related to disparities in participating in screening at the
previously recommended frequency of every two years.
Disparities could reduce even further in the future, as
women in cohorts offered the 9-valent vaccine are likely to
require even less frequent screening — potentially only once
or twice in a lifetime (106-108).

Melanoma of the skin

Australia has one of the highest incidence rates of melanoma
in the world (71), which is often referred to as “Australia’s
national cancer”. Melanoma is estimated to be the fourth
most commonly diagnosed cancer in 2018, accounting for
14,320 new cases, 10.4% of all new cancers (2). In 2017, the
risk of an Australian being diagnosed with melanoma by their
85th birthday was estimated to be 1 in 17 (1 in 13 males and
1 in 23 females). The ASIR had been increasing steadily for
males and only slightly for females from 1982 to 2014. The
ASMR had been relatively constant from 1982 to 2014 (2).

In Australia, the state of Queensland has the highest
melanoma incidence rate in the world (109), due to the
combination of a largely Caucasian population, high
ambient UV radiation and an outdoor lifestyle (110). In
the early 1980s, public campaigns promoting education
and sun protection for skin cancer prevention and early
detection began in Queensland, initially as the “Slip-Slop-
Slap” campaign which was then replaced by the national
SunSmart campaign in the early 1990s. Prevention and
early detection campaigns for skin cancer have received
wide coverage and continued in Queensland and nationally,
with a strong focus on the childhood years (18,19).

There is strong evidence for the success of these
campaigns in reducing the burden of melanoma even in this
extremely high-risk population. Between 1995 and 2014 in
Queensland, ASIR of melanoma continued to stabilize or
decline for those aged under 40 years, has now stabilized
for the 40-59 age group, and continues to increase only for
people aged 60 years or over. Also, the ASMR decreased
between 1995 and 2014 by 3.4% per annum for males under
40 and by 1.8% per annum for males aged 40-59. Mortality
also fell by 2.9% per annum for females aged under
40 while it was stable for females aged 40 and over. The only
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group for whom there was a significant increase in mortality
(by 1.8% per annum) was males aged 60 and over (20).

Nationally, the trends are consistent with those in
Queensland. While melanoma is the most common cancer
for adolescents and young adults (AYAs; age range of
15-24 years), the annual incidence rate for AYA decreased
by 26% during 2000-2009 and by 35% during 2010-2011,
and is projected to decrease by a further 17% in 2011-2020.
The mortality rate has also decreased significantly by 71%
between 1980-1989 and 2010-2012, with a further 8%
reduction projected in 2013-2025. This is consistent with
the increased 5-year survival rate from 86.3% in 1984-1988
to 90.4% in 2009-2013 (2).

Conversely, both the incidence and mortality rates
were significantly higher for adults aged 60 and over in
2014, predominantly for males (2), which are most likely
attributable to the accumulated UV radiation from sun
exposure in their earlier life (prior to the 1980s). Further
efforts are required to promote regular surveillance for
early detection targeted at this age group, in addition to
continuing and strengthening the public campaigns on sun
protection.

Conclusions

Despite having implemented a number of cancer control
initiatives, Australia continues to have a very high cancer
burden. In this review, we focused on the six selected major
cancers to highlight some cancer control successes and
shortfalls in Australia. While some of the factors leading
to Australia’s success in cancer control are quite distinctive
in the world (e.g., universal healthcare), issues around the
health inequities for Indigenous Australians and difficulties
in access to health-care due to geographic remoteness
remain despite longstanding efforts to close the gap. Health
disparities among population sub-groups carry a substantial
economic burden (111), thus it is worthwhile examining
the causes of these disparities in cancer outcomes more
thoroughly as they are not yet thoroughly understood.
Ultimately, there is a need for commitments to strategy
and action, matched with policy formulation, for real and
sustainable change.
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