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ABSTRACT

Background: The Australian Burden of Disease Study has shown that cancer is the single most important entity responsi-
ble for the greatest cause of health burden in Australia. Unfortunately, Aboriginal and Torres Strait Islander peoples
experience a greater burden of this disease, with cancer of the lung, breast, bowel and prostrate being the most common.
Lip, oral cavity and pharyngeal cancer incidence is rapidly rising globally and is now the sixth most common cancer in
Australia. This paper aims to summarize, for the first time, the incidence and prevalence trends of lip, oral cavity and
pharyngeal cancers in Aboriginal and Torres Strait Islander Australians.

Methods: Data were obtained from the Australian Cancer Database (ACD), which is compiled at the Australian Institute
of Health and Welfare (AIHW) from 1999 to 2018 to estimate the incidence and prevalence of certain head and neck
cancers (ICD-10 codes C00-C10, C14). The other variables requested were age groups and sex.

Results: Results were stratified by ICD-10 code, sex and age group at diagnosis and time period (i.e. grouped years of
diagnosis). The total incidence of lip, oral cavity and pharyngeal cancers increased by 1.3 times from 1999 to 2008
(107/100 000) to 2009-2018 (135/100 000). The overall S-year prevalence of lip, oral cavity and pharyngeal cancers
was 0.17% (0.24% for men and 0.09% for women).

Conclusions: The significantly increased incidence of lip, oral cavity and pharyngeal cancers in Aboriginal and Torres
Strait Islander peoples in Australia is concerning and should be explored. A targeted, comprehensive and culturally safe
model of care for Aboriginal and Torres Strait Islander peoples with lip, oral cavity and pharyngeal cancers is
imperative.
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CLINICAL RELEVANCE
BACKGROUND

This is the first ever report of head and neck cancer
among Aboriginal and Torres Strait Islander peo-
ples in Australia. Although it reports crude num-
bers and appropriate statistical analysis was not
possible (due to the nature of the data), this report
is critical to identifying head and neck cancer
trends to optimize medical resources to screen, pre-
vent, diagnose, treat and improve survival out-
comes. © 2024 Australian Dental Association.

Lip, oral cavity and pharyngeal cancers refer to a
diverse group of neoplastic malignant lesions arising
from sites within the upper aerodigestive tract.
Amongst this group, 90% are histologically classified
as squamous cell carcinoma (SCC).! These cancers are
estimated to be the seventh’ most common type of
cancer worldwide, with approximately 660 000 new
cases reported in 2020, resulting in 280 000 deaths.®*
Notwithstanding advances in lip, oral cavity and
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pharyngeal cancer treatment, later stages of diagnosis
and reporting reinforce poor survival outcomes and
mortality.” Even after diagnosis and initiating treat-
ment, there is an ongoing risk of loco-regional recur-
rences, metastatic disease and the growth of
secondary tumours.®

The risk factors commonly associated with lip, oral
cavity and pharyngeal cancers incidence are habits
related to tobacco and/or alcohol consumption and
exposure to oncogenic viruses such as Epstein-Barr
virus and human papillomavirus (HPV).>”® Patients
suffering from lip, oral cavity and pharyngeal cancers
report higher levels of emotional distress after diagno-
sis and during treatment relative to other cancers.”'’
Significant global disparities exist in the incidence and
prevalence of lip, oral cavity and pharyngeal cancers,
which can be attributed to variations in risk factor
exposure amongst different populations and the ana-
tomical complexities of the head and neck region.
Global temporal trends from 1990 to 2017 illustrate a
decreased incidence of laryngeal and nasopharyngeal
carcinomas, but also highlight an upsurge in oropha-
ryngeal carcinomas (OPC). Australia has shown simi-
lar trends over the past three decades, presumably due
to the increase in oncogenic HPV infections.'!

In Australia, the onset in the 1980s of widespread
population health promotion initiatives witnessed a
reduction in the consumption of tobacco and alcohol
products, with vigorous public campaigning enforcing
sun protection against lip cancer, resulting in an overall
decrease in the rates of oral and lip cancer. However,
other cancers, notably OPC, experienced an increase in
rates.'! This upsurge reflects global patterns and is
linked to the increase in oral HPV infections.

Indigenous peoples, more than 370 million people
traversing 70 countries worldwide, are described by
the United Nations as peoples with pre-colonial cul-
tures and historical endurance who cogitate themselves
diverse from societies currently habituating on their
rightful ancestral lands.'” The global experience of
health and well-being for Indigenous peoples is well-
recognized. Indigenous peoples have been shown to
consistently experience disparities in disease incidence
and prevalence,'® which can be ascribed to the influ-
ence of strategic government policies of assimilation
and colonization on Indigenous health and well-
being.'*'® The complexities of these health inequal-
ities are influenced by various social, structural, finan-
cial and political factors, including dispossession of
ancestral land, racism, marginalization, neoliberal poli-
cies and detrimental supremacy frameworks.'®'®

Data specific to the cancer burden in Indigenous
populations is not well documented, but recent studies
have shown that the disparities are substantive.'”>°
There is evidence that Indigenous populations at a
global level experience marked inequities compared

with non-Indigenous dominant populations.'”*!2”

This can be due to the amplified pervasiveness of tra-
ditional risk factors such as tobacco use, alcohol
intake, level of physical inactivity, nutrition and,
social determinants including housing, income,
employment and education.”® Poor cancer outcomes
for Indigenous populations are also influenced by fac-
tors ranging from healthcare systems to socio-political
contexts.”® The United Nations has emphasized and
prioritized the rights of Indigenous peoples, including
the right to health and well-being, as well as inclusion
in population and health data collections.'**’

In Australia, Aboriginal and Torres Strait Islander
peoples  characterize  3.2%  of the national
population.®® There is a dearth of evidence at a
national level on the incidence of lip, oral cavity and
pharyngeal cancers among Aboriginal and Torres Strait
Islander peoples. Previous reports suggest that Aborigi-
nal and Torres Strait Islander peoples are 2.1 times
more likely to be diagnosed with lip, oral cavity and
pharyngeal cancers, and the disability-adjusted life
years associated with lip, oral cavity and pharyngeal
cancers were 3.8 times worse for these population
groups compared to non-Indigenous groups.''='-2
Another report suggests that Aboriginal and Torres
Strait Islander peoples have a 3.4 times higher risk of
metastatic spread for lip, oral cavity and pharyngeal
cancers compared to localized spread relative to
non-Aboriginal people.** With an increased incidence
of HNC-associated risk factors (smoking frequency,
age of onset of smoking, alcohol consumption®’**),
and prevalence of oncogenic HPV infections®>:*
among Aboriginal and Torres Strait Islander peoples, it
is expected that the incidence and prevalence of lip,
oral cavity and pharyngeal cancers will be high.

The objective of this study was to estimate the
occurrence of lip, oral cavity and pharyngeal cancers
among Aboriginal and Torres Strait Islander popula-
tions of Australia, in terms of incidence using data
from 1999 to 2018.

METHODS

Data acquisition

This was a retrospective observational study with a
deidentified number of lip, oral cavity and pharyngeal
cancer cases obtained from the Australian Institute of
Health and Welfare (ATHW). The AIHW compiles the
Australian Cancer Database, a collation of all primary
malignant neoplasms diagnosed in Australia. This is
compiled from data provided by state and territory
cancer registries through the Australian Association of
Cancer Registries. Population-based cancer registries
receive information on cancer diagnoses from a vari-
ety of sources: hospitals; pathology laboratories;

2 © 2024 The Authors. Australian Dental Journal published by John Wiley & Sons Australia, Ltd on behalf of Australian Dental Association.
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radiotherapy centres; and registries of births, deaths
and marriages. Requests for data acquisition were
made to the cancer registries, and after corresponding
with each state cancer data registry and the National
cancer registry, the research team was informed that
data between the years 1999 and 2018 could be pro-
vided. The initial request raised included data regard-
ing age of incidence, sex, site of cancer, Indigenous
status and location (metro and rural). But due to low
numbers in each category, extensive stratification
based on the above-mentioned variables was not pos-
sible without allowing a possible risk of identification.
Thus, the request was modified, and the data custo-
dian at the national cancer registry collated the data
in the best possible manner and had to remove a few
variables from the dataset. Although incidence trend
analysis and other epidemiological analyses would not
be possible with the nature of the data provided, the
research team decided that the data were still signifi-
cant to be published in order to highlight the increas-
ing number of cases and the increasing burden of
disease among Aboriginal and/or Torres Strait
Islander peoples due to lip, oral cavity and pharyngeal
cancers.

The data were segregated by sex, age, Indigenous
status and anatomical site based on the World Health
Organisation International Classification of Diseases
for Oncology, 4th edition (ICD-O-4) ICD-10 codes.
Oral cavity cancer includes ICD-10 codes C00-C10
and C14. Pharyngeal cancers are defined according to
ICD-10 as cancers of the oropharynx (C10), naso-
pharynx (C11) and hypopharynx (C12-13); cases
related to the hypopharynx and nasopharynx were
excluded. For purposes of describing the data, the
data were dichotomized at the 55-year age mark.

Ethics approval

Respective permissions from data custodians in each
state were consulted independently to seek approval.
This included the NT Cancer Registry, the WA Can-
cer Registry, the Cancer Alliance Queensland and the
NSW Cancer Registry. The states of South Australia
(SA), Tasmania, Australian Capital Territory (ACT)
and Victoria could not sanction the release of data
from their specific registries due to unit presentation
and the risk of identification.

Statistical analysis

The incidence of the primary, histologically confirmed
malignancy was calculated. Numbers of HNC cases,
stratified by sex and age group (less than 55 years,
55 years or older), were divided by the estimated resi-
dent population (ERP) of Aboriginal and Torres Strait
Islander peoples in the same area at those periods.

Oral cancer in Australia

Incidence rates (IR) of HNC were calculated and
expressed per 100 000 population. Age-standardized
incidence rates (ASIR) were not estimated due to the
unit presentation risk and nature of the data.

Sex-specific incidence rates were multiplied by the
population size of these specific categories in Australia
in the year concerned to provide an estimate of the
number of first primary lip, oral cavity and pharyn-
geal cancer patients in the country as a whole. The
ERP was obtained from Australian Demographic Sta-
tistics (version 3101.0), released by the Australian
Bureau of Statistics (ABS). There is misrepresentation
in Australian cancer statistics among smaller popula-
tion sub-groups, such as Aboriginal and Torres Strait
Islander Peoples, which can significantly impact
population-based estimates and outcomes of incidence
and survival. Hence, the data acquired from the state
registries for the purpose of this study were not com-
pared to non-Indigenous population subgroups.

Analyses were performed using SPSS for Windows
version 27.0 (SPSS Inc., Chicago, IL, USA) and
STATA statistical software version 15.0 (College Sta-
tion, TX, USA).

RESULTS

A total of 1105 first primary lip, oral cavity and pha-
ryngeal cancer cases were diagnosed among Aboriginal
and Torres Strait Islander populations between January
1, 1999, and December 31, 2018. Of these, 789
(71.4%) were men and 316 (28.5%) women; 532
(48.1%) were less than 55 years old (male-to-female
ratio of 2.49:1) and 573 (51.8%) were 55 years of or
older.

The total IR of HNC increased by 1.3 times from
1999 to 2008 (107/100 000) to 2009-2018 (135/
100 000). Although most sites show an increase in
IR, the most significant surge was observed with the
oropharynx (1.8 times, from 8.3 to 14.9 per 100 000)
and the base of the tongue (1.8 times, from 13.8 to
24.3 per 100 000).

Sex-specific IR showed an increase in the total num-
ber of cases for both men (57%) and women (77%)
from 1999 to 2018. Men had higher lip, oral cavity
and pharyngeal cancer rates than women for all sites
across all age groups (Table 1, Figure 1). Based on
age, men over the age of 55 years were 16.7 times
more likely to be diagnosed with lip, oral cavity and
pharyngeal cancers and women over the age of
55 years were 13.9 times more likely to be diagnosed.

DISCUSSION

This paper sought to examine rates and trends of head
and neck cancer among Aboriginal and Torres Strait
Islander peoples over the last two decades. The
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Table 1. Crude incidence rates per 100 000 of
Aboriginal and Torres Strait Islander men and women
stratified by age for head and neck cancer by subsite
in 2018 in 4 Australian states and territories

Subsite ICD-10 Males Females
code
0-54 55 and 0-54 55 and
years above years above
Overall 66.5 1115.6 25.3 352.3
Lip CO00 5.7 105.6 2.7 27.7
Base of Co1 13.7 238.7 6.9 55.4
tongue
Tongue C02 8.8 160.6 4.6 65.0
Floor of the C04 9.9 151.5 2.7 43.6
mouth
Palate C05 2.6 64.2 - -
Salivary C07, C08 - - 1.9 27.7
gland
Tonsils C09 18.7 238.7 3.5 47.5
Oropharynx C10 6.8 156.1 3.1 55.4

findings indicate an incidence that is higher than
non-Indigenous Australian population rates, particu-
larly for OPC. Infection with HPV, especially
high-risk subtypes, is an identified primary etiologic
agent causing oropharyngeal cancer.’”*® Vaccinations
against HPV infections provide reasonably high pro-
tection against the most common high-risk HPV types
associated with cervical cancer (16, 18),°®%? with
some evidence emerging of the protective effect
against oral HPV-OPCs also.*”

The higher incidence of lip, oral cavity and pharyn-
geal cancers in older men and women is similar
to findings in previous studies based on the
non-Indigenous Australian population, with the maxi-
mum number of cases reported in the age group of
55-69 years.'' It has been previously postulated that
a delayed onset of lip, oral cavity and pharyngeal

Other
Oropharynx
Tonsil

Other salivary gland
Parotid

Palate

Floorof mouth
Gingiva
Tongue

Base of tongue
Lip

0.0 5.0 10.0

cancers, especially oropharyngeal cancer, could be
explained by the persistent damage caused by tobacco,
HPV and/or alcohol cumulating over time and subse-
quently manifesting into malignant deviations.®'!
Owing to oral sexual behaviours, males are more
likely to acquire an oral HPV infection as compared
to females and are at amplified risk of
HPV-associated oral cancers (oropharyngeal, tonsil-
lar). This can be explained by the higher viral load
within the female genital mucosa, with any unpro-
tected contact able to initiate the transmission of the
virus from the genital mucosa to the oral mucosa.®
Studies conducted in the United States have
explored head and neck cancer in Indigenous peoples
using the Surveillance, Epidemiology and End Results
(SEER) Program Research Data,*** and have
reported decreased survival in American Indians/Alas-
kan Natives (AI/AN); with a wide discrepancy of inci-
dence in lip, oral cavity and pharyngeal cancers
amongst AI/AN based on the site affected and residing
location.*” A study group from Canada compared the
incidence, mortality and survival outcomes for lip,
oral cavity and pharyngeal cancers between First
Nations (FN) peoples and non-FN people, and found
no variance in the incidence. However, they observed
lower survival of FN compared to non-FN patients
with lip, oral cavity and pharyngeal cancers.*?
Although it has been observed that HPV-associated
oral tumours have lower rates of loco-regional recur-
rences, an increased incidence of distant metastases to
non-traditional sites has been reported, which is asso-
ciated with increased chances of mortality.***¢ The
latest version of treatment strategies also proposes a
de-escalated treatment regimen for HPV-associated
lip, oral cavity and pharyngeal cancers, but increased
caution for metastatic recurrence is recommended.*’

15.0 20.0 25.0 30.0

Incidence per 100,000

M 2009-2018 m1999-2008

Fig. 1 Site-specific incidence trends (per 100 000) of head and neck cancer in Aboriginal and Torres Strait Islander peoples (1999-2018).

4 © 2024 The Authors. Australian Dental Journal published by John Wiley & Sons Australia, Ltd on behalf of Australian Dental Association.
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Given the increasing incidence of high-risk HPV oral
infections® and head and neck cancer in Aboriginal
and Torres Strait Islander Peoples, a dedicated
national head and neck cancer and oral HPV infection
screening programme is suggested.

There is a need to increase research, screening and
surveillance in order to gather evidence directly sup-
porting the burden of lip, oral cavity and pharyngeal
cancer among Aboriginal and Torres Strait Islander
peoples. A standardized, data-driven disease model
that can be integrated within an Aboriginal
community-controlled health care setting could
improve understanding and expectations whilst esti-
mating the disease burden.

Systemic  barriers to participation in cancer
treatment-related clinical trials for Aboriginal and
Torres Strait Islander cancer patients have been
identified.*® Aboriginal patients generally have fewer
opportunities to participate in clinical trials due to
many residing in geographically remote locations, rare
forms of cancer, and overall general health status and
comorbidities.****

The limitations of the study include data from only
four (out of eight) Australian states and territories
included. The estimates are thus not national. It is
important to note; however, that states with the coun-
try’s highest numbers of Aboriginal communities and
residents (NSW, QLD, WA and NT) were included.

CONCLUSIONS

Although an exact estimate of the increasing trends in
incidence of lip, oral cavity and pharyngeal cancers
could not be estimated by the study due to the nature
of the data, it can be suggested that there has been a
definite rise in the number of reported cases. Access
to healthcare, especially in remote regions of Austra-
lia, may lead to a delay in diagnosis, treatment and
evaluation. Environmental, social and economic fac-
tors could potentially lead to higher incidence, lesser
screening, delayed diagnosis and lower survival out-
comes in Aboriginal and Torres Strait Islander
patients, but there is a deficiency in substantial
research specific to this area. With the increase in lip,
oral cavity and pharyngeal cancer incidence and the
known links with HPV infection, there is an increas-
ing need for its consideration as a public health prior-
ity. The need for a targeted, comprehensive and
culturally secure model of care to support Aboriginal
and Torres Strait Islander peoples with lip, oral cavity
and pharyngeal cancers is imperative.
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