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Key points 
• Over a 2-year period, one-third of

Aboriginal and Torres Strait Islander
people in the study population received a
Medicare-funded health check

• Those with cardiovascular disease (CVD)
risk factors and prior CVD were more
likely to have received a health check,
while those with better self-rated health
and infrequent users of general practice
services were less likely to have done so

• Increasing participation in health
checks may improve identification and
management of Aboriginal and Torres
Strait Islander people at high risk of
primary and secondary CVD events

Abstract 
Objective: To quantify Aboriginal and Torres Strait Islander health check 
claims in Australian adults in relation to sociodemographic and health 
characteristics, including prior cardiovascular disease (CVD) and CVD risk 
factors.

Methods: The study involved analysis of baseline data (2006–2009) from 
the Sax Institute’s 45 and Up Study, involving 1753 Aboriginal and Torres 
Strait Islander adults in New South Wales, Australia, linked to Medicare 
Benefits Schedule (MBS) hospital and death data (to December 2015). The 
outcome was a claim for receiving a Medicare-funded Health Assessment 
for Aboriginal and Torres Strait Islander People (MBS item 715) in the 2 years 
before December 2015. Logistic regression was used to estimate odds ratios 
(ORs) for receiving a health check in relation to sociodemographic and health 
characteristics. 

Results: One-third (32%) of participants received at least one Medicare-
funded health check in the 2-year period. The probability of receiving a health 
check was higher for women than men (adjusted OR 1.47; 95% CI 1.18, 1.84), 
for those with lowest education than for those with highest education 
(OR 1.58; CI 1.11, 2.24), for those in a regional area (OR 1.56; CI 1.22, 2.01) 
or remote area (OR 2.38; CI 1.8, 3.16) than for those in major cities, for those 
with prior CVD than for those without (OR 1.80; CI 1.42, 2.27), for those with 
CVD risk factors than for those without (adjusted OR between 1.28 and 2.28, 
depending on risk factor), for those with poor self-rated health than for those 
with excellent self-rated health (OR 3.15; CI 1.76, 6.65) and for those with 
more than 10 visits to a general practitioner (GP) per year than for those with 
0–2 visits (OR 33.62; CI 13.45, 84.02). Additional adjustment for number of GP 
visits or self-rated health substantially attenuated ORs for prior CVD and most 
CVD risk factors. When mutually adjusted, use of GP services and poorer self-
rated health remained strongly associated with receiving a health check.
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However, action to achieve this target is constrained 
by limited data on who receives health checks and 
who is missing out. Recent national estimates of health 
check claims have been reported by age, sex and 
remoteness.12 Individual-level studies have examined 
delivery of preventive services that are typically part of a 
health check14,15, primarily in remote Aboriginal and Torres 
Strait Islander–specific health services. No studies have 
examined in detail the individual sociodemographic and 
health characteristics of those receiving health checks 
across a range of settings. 

The aim of this study was to quantify claims for the 
Aboriginal and Torres Strait Islander health check (MBS 
item 715) in a 2-year period among Aboriginal and 
Torres Strait Islander adults from the general population 
of New South Wales (NSW), Australia, in relation to 
sociodemographic and health characteristics, including 
prior CVD and CVD risk factors.

Methods

Setting 

Approximately 649 000 Aboriginal and Torres Strait 
Islander people live in Australia, comprising 2.8% of the 
total population.16 Just over one-third of Aboriginal and 
Torres Strait Islander people live in NSW – the largest 
population of all states and territories in Australia.16 In 
NSW, 85.5% of Aboriginal and Torres Strait Islander 
people live in urban areas.16

Study population

The Sax Institute’s 45 and Up Study is a large prospective 
cohort study of people aged 45 years and older residing 
in NSW. Participants were randomly sampled from the 
enrolment database of Services Australia (formerly 
the Department of Human Services and Medicare 
Australia), with over-sampling by a factor of two of 
individuals aged 80 years and older and people residing 
in rural areas. Participants enrolled in the study by 
completing a baseline questionnaire, distributed between 
2006 and 2009, and providing consent for 5-yearly 
questionnaires and linkage to routinely collected health 
data. Approximately 10% of the total NSW population 
aged 45 years and older was included in the study, with 
a response rate of around 18%.17 The study design and 
details of the questionnaire are reported elsewhere.17-19 

Cardiovascular disease (CVD) is the largest contributor to 
Aboriginal and Torres Strait Islander mortality.1 Although 
age-standardised mortality rates due to CVD have fallen 
by 40% over the past few decades, CVD still accounts 
for one-quarter of Aboriginal and Torres Strait Islander 
deaths overall and 21% of all premature years of life lost.1 
Colonisation and the resultant ongoing disempowerment, 
disruption of connection to culture and land, and 
intergenerational trauma are likely to have played major 
roles in current levels of social, emotional and physical 
wellbeing of Aboriginal and Torres Strait Islander 
people2, including CVD mortality. CVD events are highly 
preventable, including through effective management of 
risk. Absolute CVD risk assessment and management are 
recommended nationally and internationally3,4; however, 
around half of Aboriginal and Torres Strait Islander people 
at high absolute CVD risk are not receiving guideline-
recommended therapy.5,6 

One mechanism for improving management of 
preventive healthcare needs and CVD risk assessment 
is the Medicare Benefits Schedule (MBS) Health 
Assessment for Aboriginal and Torres Strait Islander 
People (MBS item number 715, herein referred to as a 
health check). All Australians who identify as Aboriginal 
or Torres Strait Islander are eligible to access this 
annual health check, which is funded by the Australian 
Government via Medicare, and involves an assessment 
by a general practitioner (GP) of a patient’s physical, 
psychological and social wellbeing.7 Studies conducted 
in mostly remote Aboriginal and Torres Strait Islander 
community settings have found that those who have had 
a health check are more likely to have their absolute 
CVD risk determined6,8, and that this is associated with 
improved care and a reduction in subsequent estimated 
CVD risk.9 Limited international evidence suggests 
that health checks in general can lead to increased 
new diagnoses (including CVD risk factors)10 and to 
improvements in intermediate health outcomes, such as 
blood pressure and cholesterol levels.11

Although the number of annual health checks 
undertaken has increased since 2010–11, Medicare 
data show that only an estimated 29% of the eligible 
population had health checks in the 2017–18 financial 
year.12 The Australian Government is seeking to more than 
double the proportion of the eligible population receiving 
Aboriginal and Torres Strait Islander health checks.13 

Conclusions: Aboriginal and Torres Strait Islander people with the greatest 
healthcare need and at highest risk of CVD were more likely to receive a 
health check; however, a significant proportion of those who were eligible had 
not received this preventive care intervention. Findings indicate that there is 
greater potential for the use of health checks (MBS item 715) in improving 
identification and management of Aboriginal and Torres Strait Islander people 
at high risk of CVD, potentially preventing future CVD events.

Introduction
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stroke, self-reported treatment or hospitalisation for 
heart attack, angina, IHD, cerebrovascular disease or 
transient ischaemic attack only). For these variables, 
hospitalisations were derived from linked hospital 
data. They included those before the study period 
(1 January 2014 for main analyses) and until 5 years 
before enrolment to the 45 and Up Study. See the 
supplementary file for a full list of ICD-10 codes 
included (hdl.handle.net/1885/220008)

• GP visits – total number of GP attendances in the
follow-up period, derived from linked MBS data,
categorised as low (0–2 visits per year), medium (3–
10 visits per year) and high (≥11 visits per year) (see
appendix in supplementary files for a list of included
item numbers: hdl.handle.net/1885/220008)

• Self-rated health status – excellent, very good, good,
fair or poor.

Statistical analysis

Participants were followed up for 2 years from 
1 January 2014. Individuals were excluded from the 
analysis if they had an invalid death date (n = 187) or 
died in the follow-up period (n = 194, determined from 
linked death data). Frequencies and proportions were 
calculated for the sample according to participant 
characteristics, for the total sample and by claim for a 
health check. Logistic regression was used to estimate 
odds ratios (ORs) and 95% confidence intervals (95% 
CI) for receiving a health check in relation to participant
characteristics, sequentially adjusting for age and sex;
then adding sociodemographic characteristics, CVD risk
factors and prior CVD; then separately for annual number
of GP visits and self-rated health. The significance of
the addition of an explanatory variable to the model was
determined using the Wald joint test of significance.

Analyses were undertaken using Stata (College 
Station, Texas: StataCorp; Version 14.1) in the Secure 
Unified Research Environment, a secure remote-access 
computer facility for analysis of linked data.

Sensitivity analyses

Supplementary analyses were run for two alternative 
follow-up periods (1 January 2010 – 31 December 2011 
and 1 January 2012 – 31 December 2013), as patterns 
of association may differ between years. In addition, 
we repeated analyses, to include those who received a 
health check but did not identify as Aboriginal or Torres 
Strait Islander in the baseline survey (24.8% of those who 
had at least one MBS item 715 recorded in the linked 
MBS dataset), and those who died in the follow-up period 
– in both instances, these participants may differ in their
sociodemographic and health risk profile from other
participants.

For this study, we included participants who self-identifed 
as Aboriginal and/or Torres Strait Islander on the baseline 
questionnaire (n = 1753/266 512 participants [0.7%], 
2016 data release). 

Data

Sociodemographic and health variables were derived 
from the self-reported baseline questionnaire. Data 
from the questionnaire were linked to MBS claims data 
(1 January 2003 – 31 December 2015) provided by 
the Department of Human Services, the NSW Admitted 
Patient Data Collection (APDC, 1 July 2001 – 30 June 
2017), and data from the NSW Registry of Births, Deaths 
and Marriages (RBDM) and the National Death Index 
(NDI). Probabilistic linkage was performed by the Centre 
for Health Record Linkage (CHeReL) for APDC and NSW 
RBDM data. Quality assurance data on the CHeReL data 
linkage show false positive and negative rates of <0.5% 
and <0.1%, respectively.19 NDI data were linked by the 
Australian Institute of Health and Welfare.20 Further details 
can be found in the supplementary file (available from: 
hdl.handle.net/1885/220008).

Variable definition

The outcome studied was a claim for an Aboriginal and 
Torres Strait Islander health check (yes/no), defined 
as at least one MBS item 715 claim during the period 
1 January 2014 – 31 December 2015, based on linked 
MBS records.

Participant characteristics were derived from the 
45 and Up Study baseline questionnaire, unless otherwise 
indicated, and included the following: 
• Sociodemographic variables – age, sex, marital status,

highest educational qualification and remoteness of
residence, as shown in Table 1. Remoteness was
categorised based on postcode of residence mean
Acessibility and Remoteness Index of Australia
score.21

• Self-reported CVD risk factors – smoking status, body
mass index (BMI), alcohol consumption, physical
activity, doctor-diagnosed diabetes, doctor-diagnosed
high blood pressure and/or treatment for high blood
pressure, and treatment for high blood cholesterol.
BMI was categorised as not overweight or obese (<25
kg/m2), overweight and not obese (25 to <30 kg/m2) or
obese (≥30 kg/m2). Physical activity was determined
using items from the Active Australia Survey22, with
sufficient activity defined as at least 150 minutes of
physical activity per week over at least five sessions
per week

• Prior CVD – any CVD (self-reported doctor-diagnosed
heart disease or stroke; self-reported treatment
for heart attack, angina or other heart disease; or
hospitalisation for any major CVD condition); and
ischaemic heart disease (IHD) or cerebrovascular
disease (limited to self-reported doctor-diagnosed

http://hdl.handle.net/1885/220008
http://hdl.handle.net/1885/220008
http://hdl.handle.net/1885/220008
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Study participants, n %

High blood pressure

No 1069 61.0

Yes 684 39.0

High blood cholesterol

No 1470 83.9

Yes 283 16.1

Prior IHD or cerebrovascular disease

No 1406 80.2

Yes 347 19.8

Prior CVD (any)

No 1173 66.9

Yes 580 33.1

General health status

Self-rated health

Excellent 155 8.8

Very good 461 26.3

Good 594 33.9

Fair 350 20.0

Poor 103 5.9

GP use (visits/year)

0–2 155 8.8

3–10 813 46.4

≥11 785 44.8

BMI = body mass index; CVD = cardiovascular disease; GP = 
general practitioner; IHD = ischaemic heart disease 
Notes: n = total number of participants in that category; % = 

percentage of participants in that category of the total 
sample (complete data, including missing responses). 
Columns sum to 100%, including missing participants and 
missing responses. Proportions missing for each variable 
(% (n)) were as follows: marital status 1.2 (19), education 
2.8 (49), residence 1.7 (29), smoking 0.5 (79), alcohol 
consumption (drinks per week) 4.5 (79), BMI 11.5 (202), 
physical activity 9.7 (170), self-rated health 5.13 (90).

Ethics approval

Ethics approval for the 45 and Up Study is provided by 
the University of NSW Human Research Ethics Committee 
(reference 2010/05/389). For this study, ethics approval 
was provided by the Aboriginal Health and Medical 
Research Council of NSW (reference 1006/14) and the 
Australian National University Human Research Ethics 
Committee (reference 2012/504). The 45 and Up Study 
participants consented specifically to linkage of MBS 
data, which is performed under approvals from the ethics 
committees of the Australian Government Department 
of Human Services and the Australian Government 
Department of Health. 

Study participants, n %

Total Sample 1753 100

Sociodemographic characteristic

Age (years)

45–49 405 23.1

50–54 451 25.7

55–59 346 19.7

60–64 238 13.6

65–69 159 9.1

≥70 154 8.8

Sex

Male 733 41.8

Female 1020 58.2

Marital status

Single 636 36.3

Partnered 1098 62.6

Education

No school certificate 482 27.5

School certificate, 
trade or diploma

973 55.5

Degree or higher 249 14.2

Region of residence

Major city 672 38.3

Inner regional 669 38.2

Outer regional/
remote

383 21.9

Cardiovascular disease risk factors

Smoking status

Never 732 41.8

Past 636 36.3

Current 376 21.5

Alcohol consumption (drinks per week)

0 767 43.8

1 to 14 666 38.0

≥15 241 13.8

BMI (kg/m2)

<25 379 21.6

25-29 588 33.5

≥30 584 33.3

Physical activity

Insufficient 596 34.0

Sufficient 987 56.3

Diabetes

No 1487 84.8

Yes 266 15.2

Table 1. Participant characteristics for total sample
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men (adjusted OR 1.47; 95% CI 1.18, 1.84), for those 
with lowest versus highest education (OR 1.58; 95% 
CI 1.11, 2.24), and for those living in inner regional 
areas (OR 1.56; 95% CI 1.22, 2.01) or outer regional/
remote areas (OR 2.38; 95% CI 1.8, 3.16) versus major 
cities. The probability of receiving a health check was 
also higher in those with any prior CVD (OR 1.80; 95% 
CI 1.42, 2.27), or prior IHD or cerebrovascular disease, 
than in those without (OR 1.65; 95% CI 1.25, 2.18); 
and in those with CVD risk factors, including smoking, 
overweight and obesity, diabetes and high blood 
pressure, compared with those without these risk factors 
(OR 1.28–2.28) (Figure 2). The odds of receiving a health 
check among those with poor self-rated health were 3.15 
times those of participants with excellent health (95% 
CI 1.76, 6.65). People with ≥11 MBS GP visits per year 
were 33.62 times more likely to receive a health check 
(95% CI 13.45, 84.02) than those with 0–2 GP visits per 
year (Figure 2).

Additional adjustment – for either annual number 
of MBS GP services or self-rated health – substantially 
attenuated the ORs for receiving a health check in 
relation to treatment for high blood pressure, high 
blood cholesterol and prior CVD (any CVD or IHD/
cerebrovascular disease), suggesting that use of services 
and general health status explained at least part, if not 
all, of the relationship of these risk factors and health 
conditions with receiving health checks. Use of GP 
services and poorer self-rated health remained strongly 
associated with receiving a health check (see online 
supplementary materials: hdl.handle.net/1885/220008).

Results

Sample characteristics

The final study population of 1753 Aboriginal and/or 
Torres Strait Islander adults had a mean age of 57 years. 
Of these people, 58% were female and 22% lived in 
remote areas (Table 1). Overall, 67% were overweight or 
obese, 22% were current smokers, 15% reported doctor-
diagnosed diabetes, 39% reported doctor-diagnosed 
high blood pressure or treatment for high blood pressure, 
and 16% reported treatment for high blood cholesterol. 
Almost 20% had prior ischaemic heart disease or 
cerebrovascular disease, and 33% had any CVD. Most 
participants (91%) made at least three GP visits per 
year in the follow-up period, with 45% making more than 
10 visits per year; 2% had no record of an MBS claim for 
a GP service.

Association between sociodemographic and 
health characteristics for receipt of a health 
check

Overall, 32% of participants had received at least one 
health check in the 2-year period from 1 January 2014 to 
31 December 2015. 

After adjusting for age and sex, most characteristics 
were associated with receiving a health check, and 
results did not change materially after adjusting for all 
sociodemographic variables (Figure 1). The probability 
of receiving a health check was higher for women than 

Figure 1. Receipt of Health Assessment for Aboriginal and Torres Strait Islander People (MBS item 715) by 
sociodemographic characteristics: proportions, odds ratios and 95% confidence intervals

Characteristic

33.1 (134/405)
33.7 (152/451)
34.4 (119/346)
34.5 (82/238)
32.7 (52/152)
17.5 (27/154)

27.9 (205/773)
35.4 (361/1020)

42.0 (267/636)
27.0 (296/1098)

28.5 (71/249)
28.7 (279/973)
40.3 (194/482)

24.7 (166/672)
33.3 (223/669)
44.7 (171/383)

Percentage 
receiving at least 
one health check

1.00 (ref)
1.03 (0.76, 1.40)
1.06 (0.77, 1.47)
1.07 (0.75, 1.54)
0.93 (0.62, 1.42)
0.42 (0.26, 0.69)

1.00 (ref)
1.47 (1.18, 1.84)

1.00 (ref)
0.56 (0.45, 0.70)

1.00 (ref)
1.00 (0.72, 1.38)
1.58 (1.11, 2.24)

1.00 (ref)
1.56 (1.22, 2.01)
2.38 (1.80, 3.16)

OR (95% CI)

50–54
55–59
60–64
65–69

Male
Female

Single
Partnered

Degree or higher
School certificate, trade or diploma
No school certificate

Major city
Inner regional
Outer regional/remote

Age (years)

Sex

Marital status

Education

Region of residence 

0.2 1 2 5 10 20 30 40 60 80
OR (95% CI)

45–49

≥70

CI = confidence interval; OR = odds ratio
Note: Model is mutually adjusted for age, sex, marital status, education and region of residence.

http://hdl.handle.net/1885/220008
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and had a greater need for health services generally. 
This is supported by the finding that those with poorer 
self-rated health were more likely to have a claim for 
MBS item 715. These factors at least partly explained 
the observed relationship of CVD risk factors and prior 
CVD with receiving health checks. Living in more remote 
areas was also strongly associated with receiving health 
checks. As seen in previous studies8,14, area- and/or 
practice-level factors might relate to whether or not a 
person receives preventive care (such as a health check).

The overall rate of claims for health checks reported 
here is similar to estimates nationally in 2017–1812 and 
for the 2015–16 NSW population aged 55 years and 
older (36.2%).23 The finding that women, people living 
in more remote areas and people with greater use of 
health services were more likely to receive a health 
check is consistent with previous Australian studies.12,24 

Results of sensitivity analyses did not differ materially 
from the main results (see online supplementary 
materials: hdl.handle.net/1885/220008). 

Discussion
Approximately one-third of participants received a 
Medicare-funded health check over a 2-year period in 
this large population-based study of Aboriginal and Torres 
Strait Islander adults living in NSW. Importantly, those who 
were disadvantaged, lived remotely, had CVD risk factors 
or established CVD, and had poorer self-rated health 
were the most likely to receive a health check.

The frequency of accessing GP care was an important 
factor in the likelihood of people receiving a health check, 
possibly reflecting higher use by those who were unwell 

Figure 2. Receipt of Health Assessment for Aboriginal and Torres Strait Islander People (MBS item 715) by CVD 
and CVD risk factors, general health status and GP use: proportions, odds ratios and 95% confidence intervals

27.1 (198/732)
34.0 (216/636)
39.4 (148/376)

39.0 (168/666)
25.2 (299/767)
24.5 (59/241)

21.1 (80/379)
31.5 (185/588)
37.3 (218/584)

33.6 (200/596)
30.8 (304/987)

29.4 (437/1487)
48.5 (129/266)

30.3 (324/1069)
35.4 (424/684)

31.8 (467/1470)
35.0 (99/283)

30.8 (433/1406)
38.3 (133/347)

28.9 (339/1173)
39.1 (227/580)

18.7 (29/155)
21.9 (101/461)
33.7 (200/594)
45.1 (158/350)
46.6 (48/103)

1.00 (ref)
1.40 (1.09, 1.79)
1.31 (0.98, 1.76)

1.00 (ref)
1.68 (1.31, 2.14)
0.91 (0.62, 1.31)

1.00 (ref)
1.80 (1.31, 2.49)
2.28 (1.66, 3.12)

1.00 (ref)
0.94 (0.74, 1.18)

1.00 (ref)
2.41 (1.81, 3.21)

1.00 (ref)
1.28 (1.02, 1.6)

1.00 (ref)
1.31 (0.98, 1.76)

1.00 (ref)
1.65 (1.25, 2.18)

1.00 (ref)
1.80 (1.42, 2.27)

1.00 (ref)
1.22 (0.76, 1.97)
2.02 (1.28, 3.18)
3.28 (2.04, 5.27)
3.15 (1.76, 5.65)

0.2 1 2 5 10 20 30 40 60 80

Never
Past
Current

1 to 14
0
≥15

<25
25–29
>29

Insufficient
Sufficient

No
Yes

No
Yes

No
Yes

No
Yes

No
Yes

Excellent
Very good/excellent
Good
Fair
Poor

4.5 (7/155) 1.00 (ref)0–2 visits/yr
22.1 (180/813) 9.15 (3.66, 22.85)3–10 visit/yr
48.3 (379/785) 33.62 (13.45, 84.02)≥10 visits/yr

GP use

Self-rated health

Prior CVD (any)

Prior IHD/cerebrovascular disease)

High blood cholesterol

High blood pressure

Diabetes

Smoking status

Alcohol, drinks per week

BMI (kg/m2)

Physical activity

OR (95% CI)

Characteristic

Percentage 
receiving at least 
one health check OR (95% CI)

BMI = body mass index; CI = confidence interval; CVD = cardiovascular disease; GP = general practitioner; IHD = ischaemic heart

http://hdl.handle.net/1885/220008
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follow-up care (e.g. review of abnormal results, ongoing 
management and referral)24,30 will be essential for 
preventing further CVD events.

The Australian Government introduced a Medicare 
item specifically targeting absolute CVD risk assessment 
(MBS item 699 and 77) for use across the general 
population in April 2019. Given that this item cannot 
be claimed within a year of MBS item 715 and has a 
substantially lower rebate, it seems unlikely that there will 
be significant uptake among Aboriginal and Torres Strait 
Islander people.

This study is the largest to date examining health 
check claims for a range of personal and health 
characteristics, across a variety of settings. To our 
knowledge, it is also the only population-based study 
using individual data. Previous individual-level studies 
were restricted to those attending health services, 
where individuals are known to be sicker and findings 
are not necessarily generalisable.6,8,9 Further, linkage to 
hospitalisation data provided independent robust data on 
prior CVD.

The study focuses on the NSW population and those 
who are aged 45 years and older; patterns of association 
may differ for other age groups or in other settings. 
Cohort studies are not designed to be representative, but 
internal comparisons from cohort studies remain valid 
and broadly generalisable.18 Caution should be applied 
when interpreting the absolute proportions of health 
assessment received. As is common to all survey-based 
studies, these data are potentially subject to self-report 
bias. However, the impact on the patterns observed is 
likely to be minimal.

Conclusion
This study is the first detailed exploration of the 
sociodemographic and health characteristics, and CVD 
risk factors among those receiving a Medicare-funded 
health check in a large, population-based Aboriginal and 
Torres Strait Islander cohort across a range of regions 
and health services. The findings are encouraging, in 
that those with the poorest health and those at most risk 
of CVD, and hence those who would most benefit from 
healthcare, were more likely to receive a health check. 
However, for health checks to be an effective mechanism 
for preventing CVD, ongoing effort is needed to increase 
coverage among all Aboriginal and Torres Strait Islander 
people, particularly among those who feel well and 
access services less frequently.
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Recently, it has been reported that areas with large 
Aboriginal and Torres Strait Islander populations tend to 
have high uptake of health checks, as well as high rates 
of potentially preventable hospitalisations and avoidable 
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