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Advances in human genetic research 
over past decades have led to 
the discovery of genes that are 

responsible for a number of hereditary 
cancers.1 Hereditary cancers account for an 
estimated 5–10% of cancer occurrences and 
more than 45 hereditary cancer syndromes 
have been described.2

Cancer risk associated with hereditary cancer 
syndromes are significantly elevated in 
comparison to general population risks, and 
there is both an increased risk of developing 
more than one primary cancer and having 
an earlier age of onset than is typical.2 
Consequently, the recognition of inherited 
risk allows targeted prevention.3 The use 
of genetic information, particularly family 
history, has the potential to identify at-risk 
individuals, thus providing opportunities for 
education, prevention, early diagnosis and 
management of cancer and other acute and 
chronic diseases.4-6

With regard to cancer, a growing body of 
evidence supports the benefits of genetic 
risk assessment, genetic testing, and the 
efficacy of clinical management in those with 
certain hereditary syndromes.2,7,8 Genetic 
counselling and risk assessment is the process 
of identifying and counselling individuals 
or families at increased risk of developing 
cancer, and distinguishing between those 
classified as having average, moderate and 
high risk.2,6 The UK’s National Institute for 
Health and Clinical Excellence recommends 
that individuals at high risk should generally 
be referred to a genetic counselling centre in 
tertiary care. Moderate-risk individuals may 

benefit from early surveillance in secondary 
care, particularly for breast and colorectal 
cancer, while average-risk individuals can be 
assisted in primary care.6,9 General referral 
criteria have been published to help identify 
families who may benefit from referral to 
genetic counselling.9,10 In Australia, there 
is a network of 17 Familial Cancer Centres/
Clinical Genetics that provide counselling, 
information and testing for families with a 
history of cancer. Referrals to these clinics 
come from general practitioners, state clinical 
genetic services, other family members or 
self-referral.11,12 According to the Clinical 
Practice Guidelines in Australia – Familial 

aspects of cancer: a guide to clinical practice, 
genetic testing in familial cancer should 
be performed only within the context of a 
comprehensive counselling and follow-up 
program. People concerned about their risk 
of inherited cancer after researching their 
family health history should be encouraged 
to consult their medical adviser.13

However, despite the benefits, genomic 
investigation among minority groups – 
particularly Indigenous people and people 
from developing nations – has offered salient 
examples of unethical practice, misuse of 
data and failed promises.5 Historically, the 
genetic research paradigm for Indigenous 
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Abstract

Objective: The purpose of this study is to explore the levels of interest among Indigenous 
people with cancer in identifying cancer risk in their family and seeking genetic counselling/
testing.

Design and setting: A cross-sectional survey of Indigenous cancer patients recruited from four 
major treating hospitals in Queensland. Participants’ family history of cancer and interest in 
genetic counselling/testing was sought using a structured questionnaire.

Results: Overall, 73.0% of 252 participants reported having a family history of cancer; of 
those, 52.8% had at least one first-degree relative with cancer. A total of 68.3% of participants 
indicated concern about relatives being affected by cancer and 54.4% of participants indicated 
they would like to assess the cancer risk in their family with a specialist. Concern was associated 
with willingness to discuss the risk of cancer with a specialist (p<0.001).

Conclusions: Indigenous cancer patients do have a family history of cancer and appear willing 
to undergo genetic counselling/investigation. It is of great concern that this population could 
miss the benefits of the technological advances in health care, creating a much larger disparity 
in health outcomes.

Implications: Health service providers should not assume that Indigenous cancer patients will 
not follow their recommendations when referred to genetic counselling/investigation services.
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people has been one of paternalism and 
bio-colonialism.14 This paradigm is based 
on the Euro-American model where usually 
‘extractive’ research is carried out by 
universities and governments, and where 
‘experts’ are sent to a community, extract 
information from ‘subjects’, and take away 
the data to write their papers, reports and 
theses with no reciprocity or feedback to 
the community.14 More recently, it has been 
suggested that genetic research may be used 
as a diversion of attention and resources away 
from non-genetic causes of health disparities 
such as racism in health care, thus reinforcing 
‘victim-blaming’ approaches to health 
inequalities.15-17

As the most disadvantaged members of 
Australian society, Indigenous Australians are 
rightly cautious in participating in research 
and services where genetic testing is involved 
and/or information is collected. Research 
and services in this field raise a complex 
range of legal, ethical, social, spiritual and 
political issues for Indigenous people18 
and challenge cultural beliefs and a holistic 
understanding of health. As a result, relatively 
few genomic studies among Aboriginal 
and Torres Strait Islander people have been 
conducted.19,20 However, as research increases 
and genomics become more integrated into 
clinical care, other issues will surface such 
as the provision of genetic health services 
and their appropriateness for Indigenous 
Australians. In this cross-sectional study, 
we sought to explore the levels of interest 
among Indigenous Australians with cancer 
in identifying cancer risk in their families and 
seeking genetic counselling.

Methods

Study setting and participants
This study is a component of a larger 
project being conducted in Queensland to 
investigate the supportive care needs of 
Indigenous adults with cancer.

Indigenous adults diagnosed with cancer 
(any type), hospitalised or attending a 
hospital outpatient clinic for cancer treatment 
or follow-up care were recruited from one 
of four large Queensland hospitals. Patients 
were eligible to be included in the study 
if they were receiving cancer treatment 
(chemotherapy, radiotherapy, or surgery) or 
had recently completed cancer treatment 
(no longer than 30 days before enrolling in 
the study), and were mentally and physically 
capable of participating in the study.

Hospital staff (Indigenous liaison officers 
or nursing staff) made initial contact with 
potential participants by handing a study 
flyer to patients. If patients expressed interest 
in learning more about the study, the study 
research assistant (RA) then contacted 
them to provide more detailed information 
about the study, answer any questions 
the patients had about the study, confirm 
Indigenous status and obtain written consent 
to participate. Potential participants were 
also ascertained using monthly hospital 
reports of discharged Indigenous cancer 
patients and daily intake lists of inpatients. 
All patients identified on these lists were 
crosschecked with the hospitals’ Indigenous 
liaison officer’s lists of Indigenous patients. 
The Indigenous liaison officer attempted to 
contact those patients who had not already 
been approached about the study, to seek 
their interest in participating.

Data was collected using a structured 
questionnaire delivered by face-to-face 
interviews conducted in English at places 
convenient to both the participants and 
the interviewers. Six of the nine study 
interviewers were of Aboriginal and/or Torres 
Strait Islander descent. Interviewers received 
standardised interview training and the first 
few interviews were recorded and reviewed 
by the study’s project manager to ensure 
consistency across the four study sites.

The structured questionnaire included 
sections about the participant’s socio-
demographic characteristics (age, gender, 
education, marital status, place of residence, 
employment, and language), cancer type, 
genetic health and cancer treatment. The 
genetic health section (introduced as 
‘Genetic Health Questions’) explored the 
participant’s family history (Have any of your 
blood relatives had cancer?) and if there was a 
family history, participants were asked about 
their relationship to the family member, type 
of cancer and approximate age of diagnosis); 
risk perception about cancer (Are you 
concerned about other family members getting 
cancer?); and willingness to seek genetic 
counselling/testing (If it was available, would 
you like to speak to a specialist doctor about the 
cancer risk in your family?).

Accessibility was determined by the 
participant’s place of residence postcode and 
using the Australian Standard Geographical 
Classification and the Accessibility/
Remoteness Index of Australia (ARIA).21,22 
Accessibility was then dichotomised as either 
‘accessible‘ or ‘remote’.

Socioeconomic status was defined using 
the Socioeconomic Indexes for Areas (SEIFA) 
and the Index of Relative Socioeconomic 
Advantage and Disadvantage (IRSAD)23 
to classify the participant’s usual area of 
residence. This was then re-grouped into 
‘advantaged’ (including ‘most advantaged’, 
‘advantaged’, ‘intermediate advantaged’ 
groups) or ‘disadvantaged’ (included ‘low 
to intermediate disadvantaged’ and ‘most 
disadvantaged’ groups).

Data analysis was conducted using SPSS Inc 
version 20 (College Station TX: StatCorp LP; 
2009). Chi-squared tests were used to test 
proportions (Fisher’s exact test was used 
when cell counts were less than 5). Statistical 
significance was set at α=0.05.

Approval for this study was obtained from 
the human research ethics committees of the 
Queensland Institute of Medical Research and 
from the four participating hospitals.

Results

A total of 500 Indigenous cancer patients 
were identified (admitted to the participating 
hospitals or attended cancer outpatient 
clinics between September 2010 and 
December 2012), of whom 396 (79.2%) were 
eligible for the study and 104 (21.0%) were 
excluded. Reasons for exclusion included ‘too 
unwell to be interviewed’, ‘had completed 
treatment more than 30 days ago’, ‘self-
identified as non-Indigenous’ or ‘deceased’. Of 
the 396 eligible participants, 295 (74.5%) were 
invited to take part in the study. A total of 252 
patients were interviewed (a 63.6% response 
rate); 43 refused (a 10.9% refusal rate); and 
100 (25.2%) were ‘missed’.

Of the 252 participants included in the study, 
more than half (56.7%) were women and 
the average age of participants was 52.6 
years (SD=12.807, range 20 to 78 years). All 
were Indigenous Australians: 76.2% were of 
Aboriginal descent; 13.5% were Torres Strait 
Islander; 4.8% were of Aboriginal and Torres 
Strait Islander descent; and the remaining 
participants (5.6%) reported being of other 
Indigenous descent (e.g. Aboriginal and 
South Sea Islander or Torres Strait Islander 
and Papua New Guinean). Most participants 
(45.6%) were living with their husbands/
partners or in a de facto relationship, 
34.1% were single, 12.7% were separated 
or divorced and 7.5% were widowed. The 
majority of participants (66.7%) reported 
having an education to junior high school 
level (<Year 12), being unemployed at the 
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time of interview (75.8%) and speaking 
mainly English at home (86.5%). More than 
half of the participants (56.0%) were classified 
as having ‘advantaged’ socioeconomic status 
and 37.7% lived in an outer regional area.

The most frequent cancer groups reported 
by participants were breast (25.0%), blood-
related (13.1%), lung (10.7%), head and 
neck (9.5%), female genital organs (9.5%), 
gastroenterological (9.1%) and male genital 
organs (7.9%). At the time of interview, 69.0% 
of patients were utilising hospital outpatient 
clinics for their cancer.

Patients ‘missed’ (n=100, 25.3%) had similar 
characteristics to patients recruited in that 
they were mostly female (55.0%) and had a 
mean age of 51.6 years (SD=13.968, range 23 
to 92 years). Patients in this group, however, 
were more likely to be diagnosed with the 
following cancers: female genital organs 
(17.0%), breast (14.0%), gastroenterological 
(12.0%), lung (12.0%) and blood-related 
cancers (11.0%).

Patients who ‘refused’ participation were 
older (average 59.2 years; SD= 14.541, range 
23 to 86) and more likely to have lung cancer 
(27.9%).

Table 1 shows the participants’ family history 
of cancer. The majority of participants 

Table 1: Participants with family history of cancer and their relatives’ distribution, risk perception about a family 
member getting cancer and willingness to seek genetic counselling/testing, Queensland.

Characteristic N %

Total number of Indigenous cancer patients 252 100

Family history of cancer

Yes

No

Missing

184

66

2

73.0

26.2

0.8

Patients with relatives* with cancer

First-degree relativesa only

Second-degree relativesb only

First and second-degree relatives

First, second and third-degree relativesc

Second and third-degree relatives

No relatives with cancer

Missing

72

49

56

5

2

66

1

28.6

19.4

22.2

2.0

0.8

26.2

0.4

Risk perception about a family member getting cancer

Yes

No

172

80

68.3

31.7

If available, would you like to speak to a specialist about the cancer risk in your family

Yes

No

137

101

54.4

45.6

* Classification according to the National Institute for Health and Excellence Clinical Guidelines CG419
a First-degree relatives include mother, father, brother, sister, son and daughter
b Second-degree relatives include grandmother, grandfather, aunt, uncle, cousin, niece, nephew, half brother and half sister
c Third-degree relatives include great-grandparents, great-grandchild, great aunt, great uncle, grand nephew and grand niece

reported having relatives with cancer 
(73.0%). Of those, 52.8% had at least one 
first-degree relative with cancer. Almost a 
third of the participants (26.2%) reported 
having no family history of cancer. Overall, a 
majority of participants reported concern (risk 
perception) about a family member getting 
cancer (68.3%) and indicated a willingness 
to discuss their cancer risk with a specialist 
(54.4%). There was a significant association 
between having concern and willingness 
to discuss the risk of cancer with a specialist 
(χ2=44.281; p<0.001); this association 
remained significant after participants were 
stratified for family history (with family history 
or no family history of cancer, p<0.001).

Concern about a family member getting 
cancer was not significantly associated with 
age, educational level, accessibility (ARIA), 
socioeconomic status (SEIFA), employment or 
cancer type but was associated with marital 
status (p=0.043) and having family history 
of cancer (p=0.006). Interestingly, more than 
half the participants reporting no family 
history of cancer indicated concern about a 
family member getting cancer (54.5%), and 
42% indicated they would like to discuss 
the familial risk of cancer with a specialist. 
Willingness to discuss the risk of cancer with 

a specialist was not significantly associated 
with age, educational level, accessibility, 
socioeconomic status, marital status or cancer 
type but was associated with employment 
(p=0.007) and family history of cancer 
(p=0.030).

Figure 1 illustrates participants’ family history 
of breast cancer (the largest single cancer 
group in our sample). Overall, 38.1% of the 
breast cancer participants reported having 
family history of breast cancer. More than 
half of the breast cancer cases (n=34; 54%) 
had their cancer onset in early age, that is, 
younger than 50 years old. Twenty-four per 
cent of Indigenous women with breast cancer 
reported no family history of cancer at all. Of 
the participants with a family history of breast 
cancer, 22.2% had first-degree relatives and 
44.4% second-degree relatives with breast 
cancer.

Discussion

Genetic testing can be extremely sensitive 
and it is an area that requires much 
consideration in Indigenous health. This 
study sought to explore the levels of interest 
among Indigenous people with cancer in 
identifying cancer risk in their families and 
seeking genetic counselling/testing. Family 
history of cancer was largely prevalent 
among participants and is known as the 
most important risk factor for developing 
cancers such as breast, ovarian, colorectal 
and prostate cancers.3,24-26 Furthermore, 
consistent with other studies27,28 family 
history was found to be a strong predictor of 
perceived cancer risk.

For example, among the breast cancer 
patients in this study, more than one- third 
had both early age of cancer onset and a 
family history of breast cancer. It is known 
that, after age, one of the highest risk factors 
is the presence of family history of breast 
cancer.29

While there is no readily available data on the 
prevalence of family history of breast cancer 
among breast cancer cases in Australia, family 
history of breast cancer is typically reported 
in 10-20% of all cases in North America;30 
breast cancer patients in this study reported 
a near two-fold higher incidence of family 
history. Additionally, in this study group, 
the prevalence of first-degree relatives with 
breast cancer was much higher than the 
16% found in a previous study conducted 
in Queensland with women attending a 
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population-based mammography screening 
program.31

These findings have various implications. 
First, the at-risk individuals in the family, 
if aware of the risk, could benefit from 
prevention strategies.4,32 Second, if accurate 
risk perception of cancer were adopted it 
could be used as a motivator for adhering to 
screening programs and healthy behaviour 
modifications.4 Finally, participants indicated 
that they were interested in accessing 
genetic services, but for reasons unknown 
to the study team appeared not to have 
accessed these services. Indeed, much 
more thought is required as to why this 
was the case as these patients had clearly 
identified a need. The accessibility and 
cultural appropriateness of providing genetic 
services has been explored to some extent in 
a study conducted in Western Australia that 
investigated the challenges in the diagnosis 
and management of Lynch Syndrome.33 
This study identified issues of remoteness, 
transportation difficulties, being aware of 
cultural factors, limited access to services and/
or understanding of these services, having 
a local medical practitioner who takes an 
active interest in delivery of genetic testing 
and surveillance, and flexibility in the delivery 

of such services as important considerations 
in providing an appropriate genetic service 
to Indigenous Australians.33 In New Zealand, 
a pilot study conducted within the Māori 
community about the issues of genetic 
testing in familial cancers revealed that to 
gain acceptance health services must have 
a transparent and consultative relationship 
with users. Collective ownership, informed 
consent and privacy, for example, for Māori 
appeared to be a collective decision, which 
conflicted strongly with the western view that 
individual’s right is paramount.34

Regarding genetic risk assessment and 
its applications, the first good evidence 
of a potential survival advantage from 
mammography screening in women 
at moderate or greater familial risk has 
recently been identified.35 The identification 
of hereditary predisposition to cancer is 
important because the prevalence of familial 
cancer in some types of cancer is sufficiently 
high to have clinical impact.36,37 It is also 
important in treatment selection, as genetic 
abnormalities underlying cancers may 
predispose patients to enhanced treatment-
related toxicity, especially if DNA damage and 
repair pathways are affected.6

A major limitation of our study was a 
potential for recall bias, as the participants’ 
family history of cancer was self-reported. 
Also, for Australian Indigenous people 
the terms ‘aunty’ and ‘uncle’ are a frequent 
way to address close associations and 
respectfully acknowledge a person 
even if they are not blood related. In the 
questionnaire, participants were asked to 
indicate only blood family relatives, however, 
misclassification for second-degree relatives 
may have occurred. Another important point 
to consider while interpreting the study 
findings is that Indigenous populations 
have a high prevalence of lifestyle and 
environmental risk factors relevant to 
cancer that may have contributed for the 
clustering or co-occurrence of cancer 
among families of participants, rather than 
a genetic/hereditable cancer risk per se. 
In this study, patients were treated in any 
one of the four large public hospitals in 
Queensland. However, these patients came 
from across remote, rural and metropolitan 
areas of Queensland and more than 95% 
of Indigenous cancer patients are treated 
exclusively in the public sector.38 Finally, our 
results provide information only on patients 
who received cancer treatment in the 30 days 
prior to the interview.

Conclusion

This study is significant in that it provides 
the first definitive report of the levels of 
interest among Indigenous Australians with 
cancer in identifying cancer risk in their 
family and seeking genetic counselling. 
These results suggest that a considerable 
number of Indigenous cancer patients do 
have family history of cancer, are concerned 
with their family members being affected by 
cancer, and are willing to undergo genetic 
counselling and investigation.

Further research is necessary to ascertain 
accessibility and appropriateness (culturally 
and linguistically) of genetic counselling 
services for Indigenous cancer patients.

These findings are also important in 
progressing the ongoing discussions about 
genetic research, its utilisation and its 
potential to contribute to improving health 
outcomes for Australia’s Aboriginal and Torres 
Strait Islander people.

Figure 1 Indigenous breast cancer participants and their family history of cancer 
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Figure 1: Indigenous breast cancer participants and their family history of cancer.
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<= 39 years (n=12; 19.0%) 
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51 years and more (n=29; 46.0%)

**One missing value for family history of cancer
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