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Abstract

Objective: To quantify absolute cardiovascular disease (CVD)
risk in Aboriginal and Torres Strait Islander people and their use
The known The burden of cardiovascular disease (CVD)
in Australia is disproportionately high for Aboriginal and
of lipid-lowering therapies.

Design, participants: Cross-sectional analysis of nationally
representative data from 2820 participants aged 18e74 years
who provided biomedical data for the National Aboriginal and
Torres Strait Islander Health Measures Survey component of
the 2012e13 Australian Aboriginal and Torres Strait Islander
Health Survey.

Main outcome measures: Prior CVD and use of lipid-lowering
medications were ascertained at interview. 5-year absolute risk
of a primary CVD event was calculated with the Australian
National Vascular Disease Prevention Alliance algorithm, with
categories low (< 10%), moderate (10e15%) and high risk
(> 15%).

Results: Among participants aged 35e74 years, 9.6% (95% CI,
7.2e12.0%) had prior CVD; 15.7% (95% CI, 13.0e18.3%) were
at high, 4.9% (95% CI, 3.3e6.6%) at moderate, and 69.8%
Torres Strait Islander people. Current guidelines
recommend assessing absolute CVD risk in this population
in those aged 35e74 years.

The new 15.7% of Aboriginal and Torres Strait Islander
Australians aged 35e74 years were at high primary absolute
CVD risk; 9.6% had prior CVD. 1.1% of 18e24-year-olds and
4.7% of 25e34-year-olds were at high primary risk. Lipid-
lowering therapy was not used by most of those at high risk.

The implications CVD risk assessment and management
guidelines for Aboriginal and Torres Strait Islander Australians
need to be revised to better target efforts to reduce
CVD-associated morbidity and mortality in this population.

ardiovascular disease (CVD) is a leading cause of
disease burden worldwide. In almost all industrialised
(95% CI, 66.8e72.8%) at low absolute primary CVD risk. 82.6%
of those at high primary risk were identified on the basis of clinical
criteria. High primary absolute risk affected 1.1% (95% CI, 0.0
e2.5%) of 18e24-year-olds, 4.7% (95% CI, 2.0e7.5%) of 25e34-
year-olds, and 44.2% (95% CI, 33.1e55.3%) of 65e74-year-olds.
Lipid-lowering therapy was being used by 52.9% (95% CI,
38.2e67.6%) of people aged 35e74 years with prior CVD and by
42.2% (95% CI, 30.5e53.8%) of those at high primary CVD risk.

Conclusion: Absolute CVD risk is high among Aboriginal and
Torres Strait Islander people, and most of those at high risk are
undertreated. Substantial proportions of people under 35 years
of age are at high risk, but are not targeted by current guidelines
for absolute CVD risk assessment, compromising CVD
prevention in this population.
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C countries, the risk of CVD is higher for indigenous than
non-indigenous populations, including Native American, Ca-
nadian First Nation, M�aori, and Australian Aboriginal and
Torres Strait Islander peoples.1-5 CVD is responsible for 21% of
the fatal disease burden among Aboriginal and Torres Strait
Islander people, and is the largest contributor to the health gap
between Indigenous and non-Indigenous Australians.6 Hospi-
talisation rates for coronary heart disease are 7e8 times higher
for Aboriginal and Torres Strait Islander people aged 25e44
years than for non-Indigenous Australians in this age group,
and 52% of Aboriginal and Torres Strait Islander people
hospitalised for CVD are under 55, compared with 17% of
non-Indigenous patients.7

CVD mortality in Australia has declined by about 80% since
peaking in 1968.8 Australian guidelines for preventing CVD and
those from other countries recommend an absolute risk approach
to assessment and management because it is cost-effective and is
associated with less under- and overtreatment than strategies
based on single risk factors.9-12 An absolute risk approach
integrates data for multiple risk factors to determine an
individual’s level of risk of a CVD event within a given time
period.11 Best practicemanagement of people identified as being at
high absolute CVD risk — in Australia, those with a greater than
15% risk of a CVD eventwithin 5 years according to clinical criteria
or the Framingham risk equation— includes combined lipid- and
blood pressure-lowering therapies and lifestyle modification.11

Population-level data on absolute CVD risk and levels of treat-
ment can inform health care programs, policy, and planning,
including that of large scale preventive treatment.13
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Population data on absolute CVD risk and management are
not available for any indigenous peoples, and it is therefore
unclear how CVD prevention and treatment in these often
underserved populations can be optimised. Australian guide-
lines recommend that Aboriginal and Torres Strait Islander
people aged 35e74 years should be assessed for absolute CVD
risk.11 As there are no national population-based data on
absolute CVD risk in Aboriginal and Torres Strait Islander
Australians, the age cut-off for assessment is consensus- rather
than evidence-based.

We therefore quantified absolute CVD risk among Aboriginal and
Torres Strait Islander people and lipid-lowering medication use
according to absolute risk, with the aim of informing prevention
research, policy, and practice.
n Health, Australian National University, Canberra, ACT. 2National Drug and Alcohol
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1 Recruitment of the study population for the investigation
of absolute cardiovascular disease (CVD) risk among
Aboriginal and Torres Strait Islander Australians
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Methods

Contribution of the Aboriginal Reference
Group for Cardiovascular Health
An Aboriginal Reference Group for Cardiovascular Health
provides expertise and ongoing advice to the research team’s
Aboriginal cardiovascular research program. Members of the
Group are Aboriginal people who have expertise in research,
health service, community partnerships and/or lived experience of
CVD. The Group played a key role in focusing the aims of this
paper and the interpretation of study findings.
Study population
The study population comprised participants aged 18e74 years
who provided biomedical data for the National Aboriginal and
Torres Strait Islander Health Measures Survey (NATSIHMS)
component of the Australian Bureau of Statistics (ABS) 2012e13
Australian Aboriginal and Torres Strait Islander Health Survey
(AATSIHS).14 (Box 1, online Appendix).
AATSIHS ¼ Australian Aboriginal and Torres Strait Islander Health Survey
(2012e13); NATSIHMS ¼ National Aboriginal and Torres Strait Islander Health
Measures Survey. u
Data and variables
Socio-demographic characteristics, medical history (including
prior CVD), and health behaviour information were gathered by
interview. Participants were deemed to have had a previous CVD
event if they responded affirmatively to the question “Including
any conditionswhich canbe controlledwithmedications, haveyou
ever been told by a doctor or nurse that you have any heart or
circulatory conditions?” and then reported ischaemic heart dis-
ease, heart failure, oedema, other heart disease (including atrial
fibrillation/flutter), cerebrovascular disease, or diseases of arteries,
arterioles and capillaries.

Height, weight, waist circumference, and systolic and diastolic
blood pressure were measured. Fasting blood and urine samples
were collected and assayed with standard techniques for evidence
of diabetes and chronic kidney disease.14 A participant was
deemed to have diabetes if ever told by a doctor or nurse that
they had diabetes and they were taking diabetes medication
(insulin or tablets), their fasting plasma glucose level was at least
7.0 mmol/L, or their glycated haemoglobin (HbA1c) level was at
least 48 mmol/mol. Participantsweredeemed to havemoderate or
severe chronic kidney disease if their estimated glomerular filtra-
tion rate was below 45 mL/min/1.73m2. Microalbuminuria was
defined by an albumin/creatinine ratio of 2.5e25 mg/mol (men)
or 3.5e35 mg/mol (women).

Information on medication use was not collected as part of the
survey, but participantswho agreed to blood collectionwere asked
to complete a three-item questionnaire that included the question,
“Do you regularly take prescription medication for any of these
conditions: high cholesterol, diabetes, reduced kidney function,
reduced liver function?” This information was available for par-
ticipants who provided fasting blood samples (69.6% of study
participants aged 35e74 years). Information on blood pressure
medications was not collected. Details on derived variables are
included in the online Appendix.

Absolute risk of a primary CVD event in the next 5 years was
estimated by the ABS with the Australian National Vascular
Disease Prevention Alliance (NVDPA) risk assessment and risk
management algorithm (http://www.cvdcheck.org.au); this
encompasses both clinical assessment of risk and assessment
with the Framingham CVD risk equation of those not at high risk
according to clinical criteria.11,15 Based on the algorithm,
participants in the study were categorised as being at low (< 10%),
moderate (10e15%)orhigh (> 15%) absolute risk of aprimaryCVD
event (online Appendix).

National expert opinion-informed guidelines recommend that the
absolute CVD risk algorithm be applied to Aboriginal and Torres
Strait Islander people aged 35e74 years.11 Results are therefore
presented separately for those aged 35e74 years (people aged 75 or
more are automatically classified as being at high risk and were
excluded from our study), as well as for a range of age groups.
Statistical methods
All analyses were carried out in the ABS Remote Access Data
Laboratory (http://www.abs.gov.au/websitedbs/D3310114.nsf/
home/CURF:þRemoteþAccessþDataþLaboratoryþ(RADL)),
with approval from the ABS to access the data in accordance
with the Census and Statistics Act 1905 (Cwlth). Analyses accounted
for the complex sampling strategy and survey non-response by
applying appropriate weights to produce estimates that are
representative of the Aboriginal and Torres Strait Islander popu-
lation nationally. The population-weighted proportions of all
people aged 18e74 years at high, moderate and low absolute CVD
risk or with prior CVDwere calculated, by sex and age group. The
weighted proportions of individuals aged 35e74 years who
reported regular use of prescription cholesterol-reducing medica-
tion were estimated according to absolute CVD risk and prior
CVD. Confidence intervals (CIs) were calculated for all pro-
portions (online Appendix).
Ethics approval
Ethics approval for the NATSIHMS data collection was provided
by the Australian Government Department of Health and Ageing
Departmental Ethics Committee (reference, 7/2011). Approval for
our analyses was provided by the Australian National University
Human Research Ethics Committee (reference, 2014/208) and the
Aboriginal Health and Medical Research Council of New South
Wales (reference, 1006/14).
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2 Weighted estimated prevalence of cardiovascular disease (CVD) risk
factors included in the National Vascular Disease Prevention Alliance
algorithm among Aboriginal and Torres Strait Islander people
without prior CVD, by age group

Age group (years)

Total18e24 25e34 35e44 45e54 55e64 65e74

Smoking status

Never smoked 43.8% 37.7% 35.6% 25.4% 30.1% 34.1% 35.9%

Ex-smoker 18.2% 14.9% 31.5% 34.3% 37.3% 46.6% 25.8%

Current smoker 37.9% 47.4% 32.9% 40.3% 32.6% 19.3% 38.3%

Systolic blood pressure

< 120 mmHg 63.4% 64.1% 57.5% 40.7% 30.8% 17.0% 54.0%

120 to < 140 mmHg 34.5% 29.4% 33.0% 40.7% 38.7% 45.0% 34.7%

140 to < 180 mmHg 2.1% 6.4% 9.5% 16.3% 30.2% 36.5% 10.8%

� 180 mmHg 0 < 0.1% < 0.1% 2.2% 0.3% 1.6% 0.5%

Diastolic blood pressure

< 90 mmHg 93.4% 86.8% 82.7% 74.1% 76.9% 82.7% 84.4%

90e< 110 mmHg 6.5% 12.2% 16.4% 24.9% 22.6% 17.3% 14.9%

� 110 mmHg 0.1% 1.1% 1.0% 1.0% 0.5% 0 0.7%

Low-density lipoprotein cholesterol

< 2.0 mmol/L 18.6% 6.4% 3.1% 6.2% 8.0% 23.2% 9.3%

2.0e3.5 mmol/L 67.7% 76.0% 66.8% 51.3% 68.3% 64.6% 66.9%

> 3.5 mmol/L 13.7% 17.5% 30.1% 42.5% 23.8% 12.2% 23.8%

High-density lipoprotein cholesterol (HDL-C)

� 1.0 mmol/L 86.4% 79.3% 74.1% 78.5% 76.7% 79.5% 79.4%

< 1.0 mmol/L 13.6% 20.7% 25.9% 21.5% 23.3% 20.5% 20.6%

Total cholesterol

< 4.0 mmol/L 28.7% 17.3% 10.0% 13.0% 18.0% 25.1% 18.0%

4.0e7.5 mmol/L 70.3% 82.0% 88.6% 83.7% 79.5% 74.1% 80.5%

> 7.5 mmol/L 1.0% 0.8% 1.5% 3.3% 2.4% 0.8% 1.5%

Total cholesterol:HDL-C ratio

< 4.5 72.4% 59.6% 51.8% 52.1% 62.2% 73.1% 60.4%

4.5e< 6 21.8% 29.6% 28.9% 33.2% 28.6% 15.4% 27.5%

�6 5.8% 10.7% 19.3% 14.7% 9.2% 11.5% 12.1%

Diabetes 0.5% 4.3% 10.1% 15.8% 32.6% 47.8% 10.7%

Diabetes with
microalbuminuria

< 0.1% 1.5% 2.7% 5.5% 16.0% 20.1% 4.0%

Moderate/severe
chronic kidney disease

0 0.5% 0.8% 0.5% 1.8% 7.1% 0.8%
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Results

Data for absolute CVD risk assessment algorithm components,
including factors in the Framingham CVD risk equation, were
missing for 403 respondents; they were excluded from analyses.
The final sample included 2820 Aboriginal and Torres Strait
Islander people aged 18e74 years (1151 men, 1669 women), cor-
responding to a population-weighted sample of 308 897 Aborig-
inal and Torres Strait Islander people nationally (155 175 men,
153 722 women).

Included participants did not differ significantly from those
with missing data in terms of age, sex, employment or rela-
tionship status, socio-economic disadvantage, household
income, self-rated health, smoking status, diabetes
status, blood pressure, or cholesterol level; however,
they did differ in terms of education level and
speaking an Indigenous language at home (data
not shown).
Prior cardiovascular disease and absolute risk
of a primary cardiovascular disease event
Among Aboriginal and Torres Strait Islander people
aged 18e74 years, 5.4% (95% CI, 4.1e6.7%; corre-
sponding to an estimated 16 608 adults) had prior CVD,
including 9.6% (95%CI, 7.2e12.0%) of those aged 35e74
years (an estimated 15 977 adults).

The prevalence ofmanyof theCVDrisk factors included
in the NVDPA algorithm was high among Aboriginal
and Torres Strait Islander people without prior CVD:
38.3% of those aged 18e74 were current smokers,
15.6% had diastolic blood pressure of 90 mmHg or
more, and 10.7% had diabetes (Box 2).

Overall, an estimated 9.8% (95% CI, 8.2e11.4%) of the
Aboriginal and Torres Strait Islander population aged
18e74 years were at high absolute risk of a primary
CVD event (estimated 30 321 adults), including
15.7% (95% CI, 13.0e18.3%) of those aged 35e74 years
(estimated 26 115 adults) (Box 3). The proportion at
high primary risk increased with age from
1.1% (95%CI, 0.0e2.5%) of 18e24-year-olds (estimated
760 adults) to 4.7% (95% CI, 2.0e7.5%) of 25e34-year-
olds (estimated 3446 adults) to 44.2% (95% CI,
33.1e55.3%) of 65e74-year-olds (estimated 6855
adults) (Box 3, Box 4).

A total of 2.7% (95% CI, 1.8e3.5%) of Aboriginal and
Torres Strait Islander people aged 18e74 years (esti-
mated 8216 adults) were at moderate risk of a primary
CVD event, including 4.9% (95% CI, 3.3e6.6%) of those
aged 35e74 years (estimated 8216 adults);
82.1% (95% CI, 80.4e83.9%; estimated 253 753 adults)
were at low primary risk, including 69.8% (66.8e72.8%)
of those aged 35e74 years (estimated 116 519 adults)
(Box 3).

The distribution of absolute primaryCVD risk in the age
group recommended for assessment is depicted in
Box 5. Of people aged 35e74 years with a high absolute
primary CVD risk, 82.6% (or 12.9% of people aged
35e74 years) were determined to be at high risk solely
on the basis of clinical criteria and 17.4% (2.7% of people
aged 35e74 years)were categorised as being at high risk
by the Framingham risk equation. The most common
clinical factors that determinedhigh riskwerehavingdiabeteswith
microalbuminuria (45.5% of patients with clinically determined
high primary CVD risk), having diabetes and being over 60
(31.4%), total cholesterol level greater than 7.5 mmol/L (17.4%),
and moderate to severe kidney disease (9.3%) (online Appendix,
table 1).

Cholesterol-lowering medication use
Lipid-lowering therapy was being used by 52.9% (95% CI,
38.2e67.6%) of Aboriginal and Torres Strait Islander people aged
35e74 years with prior CVD (estimated 7050 adults) and by
42.2% (95% CI, 30.5e53.8%) of those at high primary CVD risk
(estimated 8596 adults) (Box 6).

https://www.mja.com.au/sites/default/files/issues/209_01/10.5694mja17.00897_Appendix.pdf


3 Weighted proportions (with 95% confidence intervals) of the Aboriginal and Torres Strait Islander population in each absolute
cardiovascular disease risk category, by age group and sex

Age group (years)

No prior cardiovascular disease (CVD)

Prior CVD
Low absolute

CVD risk (< 10%)
Moderate absolute
CVD risk (10e15%)

High absolute
CVD risk (� 15%)

Total population

18e24 98.5% (96.9e100%)* 0.0% (0.0e0.0%) 1.1% (0.0e2.5%)* 0.4% (0.0e1.3%)*

25e34 94.8% (92.0e97.6%) 0.0% (0.0e0.0%) 4.7% (2.0e7.5%) 0.5% (0.0e1.2%)*

35e44 90.6% (87.7e93.6%) 0.3% (0.0e0.9%)* 6.0% (3.4e8.6%) 3.0% (1.5e4.6%)

45e54 70.1% (63.3e76.9%) 7.4% (3.7e11.2%) 12.8% (8.2e17.4%) 9.7% (5.5e13.9%)

55e64 44.5% (36.6e52.4%) 8.8% (3.4e14.3%) 29.1% (21.2e37.0%) 17.5% (9.5e25.6%)

65e74 21.6% (12.6e30.6%) 10.1% (3.4e16.7%) 44.2% (33.1e55.3%) 24.2% (14.7e33.7%)

35e74 69.8% (66.8e72.8%) 4.9% (3.3e6.6%) 15.7% (13.0e18.3%) 9.6% (7.2e12.0%)

18e74 82.1% (80.4e83.9%) 2.7% (1.8e3.5%) 9.8% (8.2e11.4%) 5.4% (4.1e6.7%)

Men

18e24 99.6% (99.1e100.0%)* 0.0% (0.0e0.0%) 0.4% (0.0e0.9%)* 0.0% (0.0e0.0%)

25e34 95.3% (90.6e100.0%)* 0.0% (0.0e0.0%) 4.7% (0.0e9.4%)* 0.0% (0.0e0.0%)

35e44 91.7% (87.4e96.0%) 0.2% (0.0e0.5%)* 6.3% (2.1e10.4%) 1.9% (0.4e3.3%)

45e54 67.1% (57.4e76.9%) 9.9% (3.5e16.4%) 14.6% (7.1e22.1%) 8.3% (2.4e14.2%)

55e64 29.5% (17.4e41.6%) 10.4% (2.4e18.4%) 39.9% (24.9e55.0%) 20.1% (7.2e33.0%)

65e74 17.1% (4.6e29.7%) 11.4% (3.3e19.4%) 45.0% (29.0e61.0%) 26.5% (12.3e40.8%)

35e74 66.6% (62.3e70.9%) 6.1% (3.5e8.7%) 18.1% (13.9e22.3%) 9.2% (5.9e12.5%)

18e74 81.0% (78.4e83.6%) 3.3% (1.9e4.6%) 10.8% (8.3e13.4%) 4.9% (3.1e6.7%)

Women

18e24 97.3% (94.0e100.0%)* 0.0% (0.0e0.0%) 1.9% (0.0e4.7%)* 0.9% (0.0e2.6%)*

25e34 94.2% (91.4e97.0%) 0.0% (0.0e0.0%) 4.8% (2.4e7.3%) 1.0% (0.0e2.4%)*

35e44 89.6% (85.3e93.9%) 0.5% (0.0e1.5%)* 5.7% (2.4e9.0%) 4.1% (1.5e6.8%)

45e54 73.2% (64.7e81.8%) 4.7% (1.0e8.4%) 10.8% (4.9e16.8%) 11.2% (5.4e17.1%)

55e64 60.4% (49.4e71.3%) 7.2% (0.3e14.1%) 17.7% (10.1e25.2%) 14.8% (6.0e23.5%)

65e74 24.9% (10.9e38.9%) 9.1% (0.0e19.8%)* 43.6% (28.5e58.7%) 22.4% (9.9e34.9%)

35e74 73.0% (68.9e77.2%) 3.8% (1.8e5.7%) 13.2% (10.3e16.2%) 9.9% (7.1e12.8%)

18e74 83.3% (80.9e85.8%) 2.1% (1.0e3.1%) 8.8% (7.0e10.6%) 5.8% (4.3e7.4%)

* Confidence interval truncated at 0 or 100%. u
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Discussion

Levels of CVD morbidity and risk are high among Aboriginal
and Torres Strait Islander people. More than one-quarter of
Aboriginal and Torres Strait Islander people aged 35e74 years
were estimated to be at high risk of a CVD event in the next 5 years:
9.6%with prior CVD and 15.7% at high risk of a primary event, an
estimated total of 42 093 people nationally.More than 80%of those
at high primary risk aged 35e74 years were identified by clinical
criteria, mainly diabetes; further, 58% of those at high primary risk
were not receiving recommended lipid-lowering therapy. Below
the cut-off age for recommended screening, 1.1% of 18e24-year-
olds and 4.7% of 25e34-year-olds were at high primary absolute
CVD risk.

This is the first report worldwide of a national absolute CVD
risk profile for an indigenous population. The absolute CVD risk
profile of Aboriginal and Torres Strait Islander Australians has
previously been reported for clinical primary health care pop-
ulations. One study of Aboriginal clients of primary health care
services in remote areas of the Northern Territory found that 9% of
20e34-year-olds, 31%of 35e45-year-olds, 51%of 45e54-year-olds,
72% of 55e64-year-olds, and 83% of 65e74 year-olds were at high
absolute CVD risk (5% was added to Framingham risk equation
risk scores for Aboriginal people).16 While the risk profile of pri-
mary health care clients is important for assessing service needs,
these patients are generally at higher risk than the broader popu-
lation.17 The national profile of absolute CVD risk we report pro-
vides evidence for optimising prevention at the population level.

The elevated absolute CVD risk in Aboriginal and Torres Strait
Islanderwe identified can be attributed to the greater prevalence of
CVD risk factors in this population than in the general Australian
population, particularly of diabetes, dyslipidaemia, chronic kidney
disease and smoking.17 Further, the higher absolute CVD risk at
younger ages than in the general population17 is consistentwith the
fact that CVD events and CVD-related deaths occur a mean 10e20
years earlier for Aboriginal and Torres Strait Islander people than
for non-Indigenous Australians.7 Higher CVD hospitalisation and
mortality rates than for the corresponding general populations
have also been reported for M�aori, First Nation Canadian, and
America Indian and Alaskan Native populations.5,18-20



4 Estimated weighted distribution of 5-year absolute cardiovascular disease (CVD) risk categories for Aboriginal and Torres
Strait Islander adults aged 18e74 years, by sex and age group

Research
Current Australian national guidelines define high absolute CVD
risk as a greater than 15% probability of a major CVD event in the
next 5 years; treatment thresholds are lower in United States
(3.5%)12 and British guidelines (5%).21 Assessment according to
current guidelines will not identify the substantial number of
Aboriginal and Torres Strait Islander people at high primary
absolute CVD risk under 35 years of age, compromising the
detection of elevated risk and the prevention of CVD in this pop-
ulation. Guidelines for non-Indigenous Australians that recom-
mend assessment of absolute CVD risk from age 45 years are
supported by recent evidence that 4.0% of the general Australian
population aged 45e54 years and fewer than 2% of those under 45
are at high primary absolute CVD risk.17 On the basis of our
findings, a quantitatively equivalent risk assessment regimen for
Aboriginal and Torres Strait Islander people would require
reducing the minimum assessment age to 25 years or younger, as
4.7% of those aged 25e34 years and fewer than 2% of those under
25 were at high primary absolute CVD risk. However, other con-
siderations, including community acceptability and health service
factors, would need to be borne in mind.
5 Estimated weighted distribution of 5-year absolute
cardiovascular disease (CVD) risk for Aboriginal and Torres
Strait Islander adults aged 35e74 years

* Assessed as being at high absolute risk according to clinical criteria. u
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In Australia, national guidelines recommend combined lipid- and
blood pressure-lowering therapies and lifestyle modifications for
people at high absolute CVD risk unless such therapy is contra-
indicated. Pharmacotherapy is also recommended for those at
moderate risk if lifestyle modification does not sufficiently reduce
risk within 6 months.11 Our findings indicate substantial under-
treatment with lipid-lowering therapies of Aboriginal and Torres
Strait Islander people with prior CVD or at high primary risk,
consistent with data from primary care settings;22 the level of
undertreatment is comparable with that reported for the corre-
sponding general Australian population.17 CVD risk management
for Aboriginal and Torres Strait Islander people is most beneficial
when delivered in specific Aboriginal and Torres Strait Islander
health care settings.23

The NVDPA absolute CVD risk algorithm, including the
Framingham equation, has not been validated for Aboriginal and
Torres Strait Islander Australians, nor has it been validated for
individuals under 30. However, all people aged 18e29 years
classified as being at high absolute CVD risk in our study were
classified according to clinical criteria (data not shown). Although
the Framingham equation is designed for assessing people before
they are treated, we analysed data for a population that also
included treated individuals. It is therefore likely that we under-
estimated risk levels, especially given the heavy weighting of age
by the algorithm.24 In order to compensate for such underestima-
tion, New Zealand guidelines recommend adding 5% to the
absolute CVD risk score of M�aori.10 In the absence of a measure
specifically calibrated and validated for Aboriginal and Torres
Strait Islander Australians, we used the nationally recommended
algorithm.11

There is high quality empirical evidence that older people with
diabetes, people with high blood pressure and those with chronic
kidney disease are at high risk of CVD events.25-27 However, data
on the exact probability of CVD events in people with each con-
dition by age are limited, especially at younger ages and for
Aboriginal and Torres Strait Islander people. Further validation
and calibration of CVD risk assessment for Aboriginal and Torres
Strait Islander people is needed to improve CVD prevention.28

Although estimates from the AATSIHS sample are considered to
be nationally representative, the surveydidnot sample individuals
from non-private dwellings (eg, hotels, short stay caravan parks,



6 Weighted estimated proportions (with 95% confidence intervals) of
Aboriginal and Torres Strait Islander adults aged 35e74 years who
reported regularly using prescription medications to treat high
cholesterol, by prior cardiovascular disease (CVD) status and 5-year
absolute primary CVD risk

No prior CVD

Prior
CVD

Low
absolute CVD
risk (< 10%)

Moderate
absolute CVD
risk (10e15%)

High
absolute CVD
risk (� 15%)

Lipid medication 12.9%
(8.9e16.8%)

22.5%
(6.8e38.2%)

42.2%
(30.5e53.8%)

52.9%
(38.2e67.6%)

No lipid medication 87.1%
(83.2e91.1%)

77.5%
(61.8e93.2%)

57.8%
(46.2e69.5%)

47.1%
(32.4e61.8%)
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hospitals, prisons). However, our sample was the largest andmost
representative sample of an indigenous population, in Australia or
elsewhere, ever assessed for CVD risk, and population weights
were applied to achieve reliable estimates. The overall response
rate for AATSIHS was 80% and that for NATSIHMS 40% (ranging
from 28% in non-remote to 56% in remote locations14), comparable
with the 37% response rate for the equivalent survey in the general
population.29 Further, certain data elements were based on self-
reports. Greater than 90% agreement between self-reported and
formal medication review data on the use of lipid-lowering
therapies has been reported for the general US and Australian
populations;30,31 specific information for theAboriginal andTorres
Strait Islander population is not available. Medications data were
not available for some respondents, and data on lipid-lowering
medications were more frequently missing for smokers and par-
ticipants with greater levels of disadvantage, those speaking an
Indigenous language at home, and people with poorer health
(data not shown). Overall, it is likely we underestimated the pro-
portion of respondents being treated. In contrast to the general
Australian population, comprehensive quantification of recom-
mended prescribed treatments according to absolute risk was not
possible, as a full medications review was not included in the
AATSIHS.14
Conclusion
The absolute risk of CVD among Aboriginal and
Torres Strait Islander people is high, consistent with
the high incidence of CVD in this population and in
indigenous populations elsewhere. High absolute
risk is evident at younger ages in the Aboriginal and
Torres Strait Islander population than in the general
population, and assessment according to current
Australian guidelines is likely to miss a substantial
number of people under 35 at high risk. We found
evidence ofwidespread undertreatment of people at
risk, which is of greater consequence in groups at
higher risk, including indigenous populations. Best
practice treatment according to absolute CVD risk
would prevent many CVD events, including CVD-
related deaths, among Aboriginal and Torres Strait
Islander people. A number of policy and practice initiatives have
been implemented to improve the uptake of absolute CVD risk
assessment and management according to absolute CVD risk,
including the introduction of two national Key Performance
Indicators for Aboriginal and Torres Strait Islander primary health
care related to absolute CVD risk assessment32 and several state-
level programs.33 Given the significant contribution of CVD to
the burden of disease experienced by Aboriginal and Torres Strait
Islander Australians and indigenous people internationally,
increasing the quality of our data and improving prevention with
an absolute CVD risk approach must be priorities.
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