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Background and objective
Data are sparse on how well the 
absolute risk approach is implemented 
in primary healthcare. The aim of this 
study was to quantify absolute 
cardiovascular disease (CVD) risk, 
appropriate use of blood pressure (BP)–
lowering and lipid-lowering therapy, 
and clinical target responses in the 
Busselton baby boomer population.

Methods
This was a cross-sectional study of 5107 
people aged 45–69 years (54.6% female) 
who participated in the 2010–2015 
Busselton Healthy Ageing Study.

Results
Overall, 16.1% of participants had prior 
CVD (5.8%) or a high primary CVD risk 
(10.3%). The frequency of use of a 
guideline-recommended combination of 
BP-lowering and lipid-lowering therapy 
was 46.2% in participants with prior CVD, 
compared with only 16.8% in those with 
high primary CVD risk (P <0.001). Among 
the high-risk participants who were 
receiving recommended combination 
therapy, only 42.7% achieved target 
systolic BP levels and 42.1% achieved 
target total cholesterol levels.

Discussion
These data confirm substantial 
under-treatment of Australian adults 
who are at high CVD risk. Enhanced 
implementation of absolute CVD risk 
assessment and evidence-based 
treatment in high-risk adults has 
potential for substantial health gains.

CARDIOVASCULAR DISEASE (CVD) is the 
leading cause of morbidity and mortality 
in Australia.1,2 It is largely preventable 
through lifestyle modifications and 
pharmacological therapy directed at 
adults who have a high absolute CVD 
risk.3,4 An individual’s absolute CVD risk 
is calculated on the basis of the combined 
effect of multiple risk factors, and 
individuals at highest absolute risk will 
obtain the highest absolute benefit from 
pharmacological treatments.3–5

The Australian National Vascular 
Disease Prevention Alliance (NVDPA) 
promotes the routine use of absolute risk 
assessment and provides guidance on 
clinical management to reduce the risk 
of cardiovascular events in adults aged 
≥45 years (or ≥35 years for Aboriginal 
and Torres Strait Islander people) with 
no previous history of CVD.3 According 
to NVDPA guidelines, asymptomatic 
people clinically determined as high risk 
or calculated to have >15% absolute risk 
of a primary CVD event within the next 
five years are recommended to be on a 
combination of lipid-lowering and blood 
pressure (BP)–lowering medications.3,4

Data are sparse on how well the NVDPA 
guidelines are being implemented in 
primary healthcare. In the Australian 
Health Survey conducted in 2011–2012, 
Banks et al reported that approximately 
one-fifth of Australians aged 45–74 years 
had a high absolute risk of CVD, but only 
44.2% with existing CVD and 24.3% 
at high primary CVD risk received 
guideline-recommended BP-lowering 
and lipid-lowering therapy.6

This study used data from the 
Busselton Healthy Ageing Study, which 
was based on a rural population,7 in 
comparison to the Australian Health 
Survey, which sampled populations mainly 
in major urban areas.8 The aims of this 
study were to quantify absolute CVD risk 
in the Busselton baby boomer population, 
ascertain use of guideline-recommended 
BP-lowering and lipid-lowering therapy 
in this rural population, and determine 
the proportion of participants at high 
CVD risk taking combination therapy who 
achieved recommended target BP and 
cholesterol levels.

Methods
Study population
The Busselton Healthy Ageing Study 
included baby boomers who were 
surveyed in the City of Busselton in 
Western Australia between 2010 and 
2015 when they were aged 45–69 years.7 
Of the 8223 baby boomers on the 
electoral roll, 82% were eligible and 
able to be contacted, and 5107 (76%) 
participated in the study. All participants 
provided informed written consent, 
and this study received ethics approval 
from the University of Western 
Australia Human Ethics Committee 
and the University of Notre Dame 
Human Research Ethics Committee 
(RA/4/1/2203).

Data and variables
The study protocol has been previously 
described.7 All participants completed a 
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self-administered health questionnaire. 
Height, weight and a single resting systolic 
BP (SBP) and diastolic BP (DBP) were 
measured; 12-lead electrocardiogram 
recorded; and fasting blood samples 
assayed for total cholesterol, high-density 
lipoprotein cholesterol and estimated 
glomerular filtration rate.7 There were 
5003 participants in the final analysis after 
excluding 104 (2%) with missing data.

Cardiovascular disease risk assessment
The NVDPA guidelines recommend that 
adults with certain clinical features be 
classified as high risk without the need 
to calculate absolute risk (Appendix 1, 
available online only).3 For the remaining 
participants, the five-year absolute 
CVD risk was calculated using the 
Framingham CVD risk equation.3 The 
five-year absolute CVD risk was then 
categorised as low (<10%), moderate 
(10–15%) or high (>15%).3 The 
calculated absolute high-risk group and 
the clinically-determined high-risk group 
together form the ‘high primary CVD 
risk’ category.

Statistical analysis
The proportions of participants in 
separate CVD risk categories were 
calculated according to age groups 
and sex. The researchers calculated the 
proportion of people in each risk group 
taking BP-lowering and/or lipid-lowering 
medications and, within the high CVD 
risk groups, the proportions taking 
medications who reached recommended 
target BP and cholesterol levels. 
Differences in proportions across groups 
were assessed using the chi-square test, 
and the significance threshold was set 
at P <0.05.

Results
Clinical risk characteristics
The sample comprised 5003 participants 
aged 45–69 years, of which 54.6% were 
female and 94.2% had no prior CVD 
history. The participant distribution 
of CVD risk factors included in the 
NVDPA algorithm is shown in Table 1. 
As expected, CVD risk factors were more 
frequent in people with existing CVD.

Absolute cardiovascular disease 
risk categories
Among people without prior CVD, 
11.0% (n = 517) were assessed as being 
at high primary CVD risk on the basis 
of absolute risk calculator (n = 190) or 
clinical determinants (n = 327); 10.6% and 
78.4% were positioned in moderate and 
low absolute risk categories, respectively 
(Table 2). Among those categorised as 
having a high primary CVD risk, prevalence 
increased with age and was higher in males 
when compared with females (Table 2). 
Participants with high primary risk and 
those with established CVD comprised 
16.1% (n = 807) of the total cohort (21.7% 
of men and 11.5% of women).

Use of blood pressure–lowering 
and lipid-lowering therapy
The use of combination BP-lowering 
and lipid-lowering medication was 
higher in people with prior CVD when 
compared with those determined at high 
primary CVD risk (46.2%, compared 
with 16.8%, P <0.001; Table 3). Within 
the high–primary CVD risk group, people 
clinically determined at high risk were 
more likely to be on combination therapy 
than those at high calculator-derived risk 
(22.6%, compared with 6.8%, P <0.001). 
Overall, the use of combination therapy 
among the high–primary risk group rose 
with increasing age and body mass index 
category (both trend P <0.001), but there 
was no significant difference between 
the two sexes or trend with income or 
education level (data not shown).

Clinical response to treatment
As shown in Table 4, there was no 
significant difference in reaching SBP 
targets between participants at high 
CVD risk who took both BP-lowering and 
lipid-lowering medications and those who 
did not (41.6%, compared with 42.7%, 
P = 0.78). Similar results were seen with 
DBP targets (69.7%, compared with 
69.5%, P = 0.96). However, sex-specific 
results were discordant, with a higher 
proportion of men compared with women 
on combination therapy achieving SBP 
targets (P <0.001). Participants receiving 
combination therapy were significantly 
more likely to achieve total cholesterol 

targets than those who were not receiving 
combination therapy (42.1%, compared 
with 6.7%, P <0.001), and this finding 
was consistent for low-density lipoprotein 
cholesterol (LDL-C) targets and in 
both sexes (Table 4). However, women 
receiving combination therapy were 
less likely to reach their total cholesterol 
target than men (28.4%, compared with 
49.0%, P <0.001), with similar results 
for the LDL-C target. In results stratified 
by age group as well as sex (not shown), 
the percentages of the high-risk group 
reaching targets were very similar across 
age groups 45–54 years, 55–64 years and 
65–69 years.

Discussion
Busselton baby boomers had a similar CVD 
risk factor distribution to that reported in 
the Australian Health Survey sample aged 
45–74 years,6 and consequently there 
was a similar proportion (approximately 
10%) who were predicted to have a high 
absolute risk of a primary CVD event 
within five years. Among the high–primary 
CVD risk group, less than one-fifth were 
taking the recommended combination of 
BP-lowering and lipid-lowering therapy, 
and more than half were taking neither 
medication type – findings that are similar 
to those reported by Banks et al.6 Even 
among those with high CVD risk who were 
taking combination therapy, less than half 
achieved recommended individual risk 
factor targets.

This study provides further evidence 
regarding the under-use of guideline-
recommended therapy among adult 
Australians at high primary CVD risk. 
The use of combination therapy was 
much higher in patients with prior CVD 
or clinically determined at high risk 
when compared with those who had 
a calculated high absolute risk. This 
may reflect that clinicians more readily 
identify high-risk individuals on the basis 
of clinical criteria than on absolute risk 
calculation. In addition, those at calculated 
moderate absolute risk had greater 
use of combination therapy, compared 
with those at high absolute risk (10.2%, 
compared with 6.8%). This could be due 
to physicians assessing individual risk 
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Table 1. Clinical risk characteristics of the Busselton population sample according to age group and prior cardiovascular 
disease status

Characteristic

No prior CVD (%) Prior CVD (%)

Age group (years) Age group (years)

45–54
(n = 1647)

55–64
(n = 2469)

65–69
(n = 597)

Total
(n = 4713)

45–54
(n = 56)

55–64
(n = 155)

65–69
(n = 79)

Total
(n = 290)

Sex

Male 44.9 43.5 45.2 44.2 51.8 66.5 70.9 64.8

Female 55.1 56.5 54.8 55.8 48.2 33.5 29.1 35.2

Smoking status 

Non-smoker* 87.6 91.0 93.5 90.1 82.1 83.9 92.4 85.9

Smoker 12.4 9.0 6.5 9.9 17.9 16.1 7.6 14.1

Systolic blood pressure (mmHg)†

≤140 82.0 70.4 58.6 73.0 73.2 61.8 57.7 62.9

141–179 18.0 28.7 40.5 26.4 25.0 38.2 42.3 36.7

≥180 0.1 0.9 0.8 0.6 1.8 0.0 0.0 0.3

Diastolic blood pressure (mmHg)‡ 

≤90 92.5 91.7 92.3 92.0 94.6 86.2 87.0 88.1

91–109 7.4 8.1 7.5 7.8 3.6 13.8 13.0 11.6

≥110 0.1 0.2 0.2 0.2 1.8 0.0 0.0 0.4

Total cholesterol (mmol/L)

<4.0 3.9 4.5 7.0 4.6 21.4 30.3 36.7 30.3

4.0–7.5 93.6 91.3 90.3 92.0 71.4 67.1 59.5 65.9

>7.5 2.6 4.2 2.7 3.4 7.1 2.6 3.8 3.8

HDL-C (mmol/L)

<1 4.2 5.3 6.4 5.0 12.5 12.3 20.3 14.5

≥1 95.8 94.7 93.6 95.0 87.5 87.7 79.7 85.5

LDL-C (mmol/L)§

≥2 97.6 96.1 94.3 96.4 85.2 75.0 67.5 74.9

<2 2.4 3.9 5.7 3.6 14.8 25.0 32.5 25.1

Diabetes 3.3 6.3 9.4 5.6 21.4 16.8 24.1 19.7

Moderate or severe CKD 0.1 0.2 0.8 0.2 0.0 0.0 1.3 0.3

ECG LVH 1.4 1.7 1.0 1.5 1.8 1.3 1.3 1.4

*Non-smoker category includes ex-smokers and never-smokers
†Missing data for systolic blood pressure (n = 4)
‡Missing data for diastolic blood pressure (n = 5) 
§Missing data for LDL (n = 57)
CVD, cardiovascular disease; BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; CKD, chronic kidney 
disease defined as estimated glomerular filtration rate <45 mL/min/1.73 m2; ECG LVH, left ventricular hypertrophy on electrocardiography
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factors (eg considering cholesterol level 
alone) and not using tools that quantify 
overall CVD risk. This approach can lead 
to substantial misclassification, with both 
under- and overestimation of absolute risk 
and consequent under- or overtreatment.

Current evidence suggests that less 
than half of the patients attending primary 
care in Australia have their CVD risk 
assessed and documented.9–11 Potential 
barriers to GPs conducting routine 
absolute risk assessment include limited 
consultation time, uncertainty about 
risk factors not included in the absolute 
risk tools and preference for clinical 

judgement.12 Possible ways to improve 
CVD risk assessment include having 
a built-in absolute risk tool within the 
prescribing system, and better education 
and incentives for GPs to implement 
NVDPA guidelines. In Australian primary 
health settings, an electronic decision 
support tool was shown to improve CVD 
risk measurements but did not increase 
prescription rates for high-risk patients.13

The NVDPA guidelines have 
well-established goals for BP and 
cholesterol levels for people with high 
CVD risk.3 Among the high-risk Busselton 
participants, less than half who were 

taking the guideline-recommended 
combination therapy achieved target SBP 
and cholesterol targets. These findings 
are concordant with an Australian registry 
survey of patients at high CVD risk in which 
half the subjects failed to achieve the BP 
target, and 24% did not attain the total 
cholesterol target despite widespread use of 
BP-lowering and lipid-lowering therapy.14

Achieving target BP control is 
difficult, often requiring more than 
one medication,15 and there is frequent 
reluctance to intensify therapy or add 
additional medications because of potential 
side-effects associated with ‘aggressive’ BP 

Table 2. Cardiovascular risk categories of the Busselton population sample stratified by age group and gender*

Age group (years)
No prior CVD (n = 4713)

Prior CVD
(n = 290)

Total 
(n = 5003)

Not clinically at high CVD risk (n = 4386)
by Framingham risk category†

Clinical  
high risk‡
(n = 327) 

High primary 
CVD risk§ 

(n = 517)

Low 
(<10%)

Moderate  
(10–15%)

High 
(>15%) 

% (n) % (n) % (n) % (n) % (n) % (n) % (n)

Both sexes

45–54 88.9 (1514) 4.0 (68) 1.2 (20) 2.6 (45) 3.8 (65) 3.3 (56) 100 (1703)

55–64 70.1 (1840) 12.0 (314) 4.2 (109) 7.9 (206) 12.1 (315) 5.9 (155) 100 (2624)

65–69 50.4 (341) 17.6 (119) 9.0 (61) 11.2 (76) 20.2 (137) 11.7 (79) 100 (676)

Total 73.9 (3695) 10.0 (501) 3.8 (190) 6.5 (327) 10.3 (517) 5.8 (290) 100 (5003)

Male

45–54 83.9 (645) 7.4 (57) 2.2 (17) 2.7 (21) 4.9 (38) 3.8 (29) 100 (769)

55–64 54.1 (637) 22.3 (263) 8.6 (101) 6.2 (73) 14.8 (174) 8.8 (103) 100 (1177)

65–69 25.2 (82) 29.1 (95) 17.8 (58) 10.7 (35) 28.5 (93) 17.2 (56) 100 (326)

Total 60.0 (1364) 18.3 (415) 7.7 (176) 5.7 (129) 13.4 (305) 8.3 (188) 100 (2272)

Female

45–54 93.0 (869) 1.2 (11) 0.3 (3) 2.6 (24) 2.9 (27) 2.9 (27) 100 (934)

55–64 83.1 (1203) 3.5 (51) 0.6 (8) 9.2 (133) 9.8 (141) 3.6 (52) 100 (1447)

65–69 74 (259) 6.9 (24) 0.9 (3) 11.7 (41) 12.6 (44) 6.6 (23) 100 (350)

Total 85.4 (2331) 3.1 (86) 0.5 (14) 7.3 (198) 7.8 (212) 3.7 (102) 100 (2731)

*Categories are not all mutually exclusive so the sum of percentages is greater than 100%.
†Estimated five-year absolute CVD risk using the Framingham CVD risk equation
‡Individuals clinically determined at high risk of CVD include adults with diabetes and aged >60 years, diabetes with microalbuminuria, moderate or severe 
chronic kidney disease, systolic blood pressure ≥180 mmHg or diastolic blood pressure ≥110 mmHg, or serum total cholesterol >7.5 mmol/L. 
§Combined Framingham high risk and clinical high risk of CVD
CVD, cardiovascular disease 
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Table 3. Proportion and number of individuals in the Busselton population sample who were receiving blood pressure 
lowering and/or lipid-lowering medications, according to their cardiovascular disease risk category and age group*

No prior CVD (n = 4713)
Prior CVD

(n = 290) 

Not clinically at high CVD risk (n = 4386)
by Framingham risk category†

Clinical high 
risk‡

(n = 327)

High primary 
CVD risk§ 

(n = 517)

Low (<10%)
(n = 3695)

Moderate 
(10–15%)
(n = 501)

High (>15%)
(n = 190) 

% (n) % (n) % (n) % (n) % (n) % (n)

All age groups (n = 5003) 100.0 (3695) 100.0 (501) 100.0 (190) 100.0 (327) 100.0 (517) 100.0 (290)

Lipid-lowering medication 12 (442) 19.4 (97) 15.8 (30) 32.7 (107) 26.5 (137) 60.0 (174)

BP-lowering medication 17.2 (636) 29.3 (147) 31.1 (59) 38.5 (126) 35.8 (185) 61.4 (178)

BP-lowering and lipid-lowering 
medication 5.0 (186) 10.2 (51) 6.8 (13) 22.6 (74) 16.8 (87) 46.2 (134)

Taking one medication only 19.1 (706) 28.3 (142) 33.2 (63) 26 (85) 28.6 (148) 29 (84)

Taking neither medication 75.9 (2803) 61.5 (308) 60.0 (114) 51.4 (168) 54.5 (282) 24.8 (72)

45–54 years (n = 1703) 100.0 (1514) 100.0 (68) 100.0 (20) 100.0 (45) 100.0 (65) 100.0 (56)

Lipid-lowering medication 5.9 (90) 23.5 (16) 10.0 (2) 0.0 (0) 3.1 (2) 42.9 (24)

BP-lowering medication 10.0 (152) 22.1 (15) 20 (4) 6.7 (3) 10.8 (7) 39.3 (22)

BP-lowering and lipid-lowering 
medication 1.7 (26) 16.2 (11) 0.0 (0) 0.0 (0) 0.0 (0) 23.2 (13)

Taking one medication only 12.5 (190) 13.2 (9) 30 (6) 6.7 (3) 13.8 (9) 35.7 (20)

Taking neither medication 85.7 (1298) 70.6 (48) 70.0 (14) 93.3 (42) 86.2 (56) 41.1 (23)

55–64 years (n = 2624) 100.0 (1840) 100.0 (314) 100.0 (109) 100.0 (206) 100.0 (315) 100.0 (155)

Lipid-lowering medication 14.4 (265) 15.9 (50) 16.5 (18) 34.5 (71) 28.3 (89) 59.4 (92)

BP-lowering medication 20.2 (372) 30.3 (95) 32.1 (35) 36.4 (75) 35.0 (110) 62.6 (97)

BP- and lipid-lowering medication 6.1 (113) 8 (25) 8.3 (9) 22.8 (47) 17.8 (56) 48.4 (75)

Taking one medication only 22.3 (411) 30.3 (95) 32.1 (35) 25.2 (52) 27.6 (87) 25.2 (39)

Taking neither medication 71.5 (1316) 61.8 (194) 59.6 (65) 51.9 (107) 54.6 (172) 26.5 (41)

65–69 years (n = 676) 100.0 (341) 100.0 (119) 100.0 (61) 100.0 (76) 100.0 (137) 100.0 (79)

Lipid-lowering medication 25.5 (87) 26.1 (31) 16.4 (10) 47.4 (36) 33.6 (46) 73.4 (58)

BP-lowering medication 32.8 (112) 31.1 (37) 32.8 (20) 63.2 (48) 49.6 (68) 74.7 (59)

BP-lowering and lipid-lowering 
medication 13.8 (47) 12.6 (15) 6.6 (4) 35.5 (27) 22.6 (31) 58.2 (46)

Taking one medication only 30.8 (105) 31.9 (38) 36.1 (22) 39.5 (30) 38.0 (52) 31.6 (25)

Taking neither medication 55.4 (189) 55.5 (66) 57.4 (35) 25.0 (19) 39.4 (54) 10.1 (8)

*Categories are not all mutually exclusive so the sum of percentages is greater than 100%.
†Estimated five-year absolute CVD risk using the Framingham CVD risk equation
‡Individuals clinically determined at high risk of CVD include adults with diabetes and aged >60 years, diabetes with microalbuminuria, moderate or severe 
chronic kidney disease, systolic blood pressure ≥180 mmHg or diastolic blood pressure ≥110 mmHg, or serum total cholesterol >7.5 mmol/L. 
§Combined Framingham high risk and clinical high risk of CVD
CVD, cardiovascular disease; BP, blood pressure
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control, especially in elderly patients.16,17 
Furthermore, poor patient adherence occurs 
because of medication adverse effects, 
complicated dosing regimens and a negative 
impact on quality of life from multiple 
medications.18,19 It is also important to 
recognise that clinical inertia related to an 
interplay of clinician, patient and practice 
system factors remains a major contributor 
to inadequate chronic disease management; 
ultimately, a better understanding of clinical 
inertia and the development of specific 
interventions to reduce it is crucial.20

Among the high-risk participants 
receiving recommended combination 
therapy, women were less likely to achieve 
SBP and total cholesterol targets when 
compared with men (28.4%, compared 
with 49.0%). Women attending primary 
healthcare services in Australia are known 

to be less likely than men to have CVD 
risk factors measured and absolute risk 
assessed.21 Further, younger women 
with high CVD risk are less likely to 
be prescribed preventive medications, 
possibly because of a misconception that 
these women are protected from CVD.21 
Women are also more likely to stop taking 
a statin as a result of new or worsening 
muscle symptoms22 and less likely to 
tolerate high-intensity statins to achieve 
their LDL-C goals.23 Better communication 
between healthcare providers and patients 
regarding benefits and risks of statin 
therapy may help reduce the current sex 
difference in lipid goal attainment.22

Although achieving individual 
risk factor targets is an ideal goal, it 
is likely that interventions that drive 
even a moderate increase in uptake of 

guideline-recommended therapy in people 
at high CVD risk will have a greater impact 
on CVD prevention overall. The goal is to 
reduce the patient’s level of absolute risk, 
which is achieved by managing several 
risk factors, as the evidence shows that 
moderate reduction in several risk factors is 
more effective in reducing overall CVD risk 
than a major reduction in one risk factor.3,24 
In this regard, polypill, or fixed-dose 
combination therapy, has been advocated 
to improve prevention by enhancing 
medication adherence and access, 
although further trial data are required.25

Limitations
For participants who were already on 
BP-lowering and/or lipid-lowering 
medication at the time of data collection, 

Table 4. Proportion and number of individuals in the Busselton population sample with prior CVD or in the high primary 
CVD risk group reaching their blood pressure and cholesterol targets according to their treatment group and sex

Individuals with prior CVD or 
in high primary CVD risk group 
(n = 807)

SBP target 
achieved*

DBP target 
achieved*

Total cholesterol 
target achieved 

(<4.0 mmol/L)

LDL-C target 
achieved 

(<2.0 mmol/L)†

% (n) % (n) % (n) % (n)

Both sexes

BP-lowering and lipid-lowering 
medication (n = 221) 41.6 (92) 69.7 (154) 42.1 (93) 36.9 (79)

Taking neither or one medication 
only (n = 586) 42.7 (250) 69.5 (407) 6.7 (39) 5.8 (32)

P value 0.778 0.956 <0.001 <0.001

Male

BP-lowering and lipid-lowering 
medication (n = 147) 44.9 (66) 68.0 (100) 49.0 (72) 40.8 (58)

Taking neither or one medication 
only (n = 346) 35.8 (124) 63.6 (220) 9.2 (32) 8.0 (26)

P value 0.058 0.349 <0.001 <0.001

Female

BP-lowering and lipid-lowering 
medication (n = 74) 35.1 (26) 73.0 (54) 28.4 (21) 29.2 (21)

Taking neither or one medication 
only (n = 240) 52.5 (126) 77.9 (187) 2.9 (7) 2.6 (6)

P value 0.009 0.383 <0.001 <0.001

*Missing data for systolic/diastolic BP (n = 4). For patients without diabetes, SBP target is ≤140 mmHg and DBP target is ≤90 mmHg. For patients with diabetes, 
SBP target is ≤130 mmHg and DBP target is ≤80 mmHg.
†Missing data for LDL-C target (n = 39)
CVD, cardiovascular disease; SBP, systolic blood pressure; DBP, diastolic blood pressure; LDL-C, low-density lipoprotein cholesterol; BP, blood pressure
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it was not possible to calculate their 
pre-treatment absolute CVD risk. As a 
result, the CVD risk of people on treatment 
may have been underestimated. Although 
there was a high participation rate (76%), 
the population sample was drawn from the 
City of Busselton, confined to a relatively 
narrow age range of people in a regional 
setting, and very homogenous (>99% 
Caucasian); therefore, generalisability 
of these findings to the wider Australian 
population, specific ethnic populations, 
ages and subgroups may be limited. 
Despite limitations in the study design, 
the CVD risk profile of this cohort was 
consistent with the Banks et al study,6 
which is a representative study of Australia.

Conclusion
These findings show the considerable 
and continuing gap between clinical 
practice and evidence-based guidelines 
for cardiovascular prevention in Australia. 
There are major opportunities to reduce 
the burden of CVD with routine absolute 
risk assessment, lifestyle modifications 
and pharmacological therapy where 
appropriate. However, further studies are 
needed to explore and define how best 
to address the evidence–treatment gap 
in light of the known interplay between 
patient, logistic and clinician factors that 
determine compliance with guidelines in 
the real-world environment.
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Appendix 1. National Vascular Disease Alliance (NDVA) risk assessment 
algorithm – Clinical determinants of high cardiovascular disease (CVD) risk

According to the risk assessment algorithm, adults with the following conditions do not 
require absolute CVD risk assessment using the Framingham risk equation because they are 
already known to be at clinically determined high risk of CVD: 
• diabetes and age >60 years
• diabetes with microalbuminuria
• moderate or severe chronic kidney disease (persistent proteinuria or estimated glomerular 

filtration rate <45 mL/min/1.73m2)
• a previous diagnosis of familial hypercholesterolaemia
• systolic blood pressure ≥180 mmHg or diastolic blood pressure ≥110 mmHg
• serum total cholesterol >7.5 mmol/L
• Aboriginal and Torres Strait Islander adults aged >74 years. 

Except for microalbuminuria and familial hypercholesterolaemia, all the above information 
was collected in the Busselton baby boomer survey participants.
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