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ASSESSMENT of cardiovascular disease (CVD) 
risk is grounded in increasingly sophisticated 
risk algorithms. An updated Australian 
CVD risk algorithm was released in July 
2023.1 This update replaces the previous 
2012 guidelines, which made consensus-
based recommendations about CVD risk 
assessment based on weak evidence relevant 
to Aboriginal and Torres Strait Islander 
people. The 2023 guideline is based on a 
contemporary population with a similar CVD 
risk profile to Australia’s, albeit in the ongoing 
absence of Aboriginal and Torres Strait 
Islander-specific information. It introduces 
new variables, including postcodes as a 
proxy for socioeconomic status and use of 
cardiovascular medications.1 Improvements 
in CVD algorithm accuracy offer 
opportunities for more targeted management. 
Successful implementation of CVD guidelines 
will require the integration of new algorithms 
into general practitioner (GP) software 
packages and workflow. Given that more 
clinicians use CVD risk calculators than read 
the guidelines,2 algorithm fidelity in CVD risk 
calculators is essential for high-quality CVD 
prevention.

To understand the status quo, we 
examined how the previous 2012 CVD risk 
assessment guidelines are implemented 
within three large GP clinical software 
products (CSP; Best Practice, Medical 
Director and Communicare) and a major 
data extraction tool (Pen CS CAT4).3 CVD 
risk calculators embedded in these CSP were 
audited against the variables required for 
assessing CVD risk in the 2012 guidelines.3 
The audit was supplemented by analysis by 

the Australian Institute of Health and Welfare 
(AIHW) of national indicators relating to 
cardiovascular disease risk assessment in 
general practice.4,5

The 2012 CVD risk algorithm requires an 
initial check for conditions that automatically 
qualify a patient to be at ‘clinically determined 
high risk of CVD’ (eg patients with diabetes 
and microalbuminuria).3 If these conditions 
are not present, then absolute CVD risk 
is calculated using the Framingham risk 
equation (FRE). Previous research has 

established that clinically determined 
high-risk conditions are especially important 
for Aboriginal and Torres Strait Islander 
people, with 80% of people who are at 
high CVD risk identified through clinically 
determined high-risk conditions and 20% 
through the FRE.6

In our audit of CSP, although all the 
embedded calculators included variables 
within the FRE, conditions that conferred 
clinically determined high risk were missing 
or incomplete (Figure 1).

Risk calculators embedded in clinical practice

Variable CSP 1 CSP 2 CSP 3

Age   

Sex   

Smoking status   

Systolic BP   

Diastolic BP   

Diabetes status   

Albumin-to-creatinine ratio   

Familial hypercholesterolaemia   

Total cholesterol   

HDL cholesterol   

LVH ECG status   

CKD, persistent proteinuria or 
estimated glomerular filtration rate

  

Legend:  Recorded   Not recorded

Figure 1. Inclusion of variables in the 2012 CVD risk assessment guidelines in CVD risk 
calculators embedded within three general practice clinical software products.3

BP, blood pressure; CKD, chronic kidney disease; CSP, clinical software product; CVD, cardiovascular 
disease; ECG, electrocardiogram; HDL, high-density lipoprotein; LVH, left ventricular hypertrophy.
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Given these findings, the AIHW 
reanalysed the 2020 National Key 
Performance Indicators (nKPI) results on 
CVD risk levels among Aboriginal and Torres 
Strait Islander people who had their CVD 
assessed in the past two years, by CSP type 
(Table 1).7 This analysis revealed a more 
than a three-fold variation in the proportion 
of patients identified as at high risk of CVD 
by each system: 9.6% high risk for CSP1 
(111/1142, 95% confidence interval [CI] 
8.0%, 11.5%) versus 34.3% high risk for 
CSP2 (4859/14,173, 95% CI 33.5%, 35.1%). 

Although some variation was expected 
due to differences in patient populations, 
the CSP with the lowest proportion of 
patients with high CVD risk corresponded 
to the CSP with missing variables that 
conferred clinically determined high 

risk of CVD. Variation was also most 
pronounced in younger age groups where 
clinically determined high risk is of 
greater importance.

In our audit of CAT4, we found that both 
clinically determined high risk and FRE 
were used correctly to calculate CVD risk. 
However, there were inconsistencies in the 
definitions of patients clinically determined 
as at high risk of CVD and non-smokers.8 
Of greater consequence was the absence of 
a date range filter that permitted inclusion of 
CVD risk variables such as blood pressure, 
cholesterol or diabetes assessment taken 
outside the period recommended by the 
2012 guidelines. As a result, out-of-date 
clinical measurements, sometimes recorded 
more than 10 years previously, were used to 
calculate a patient’s risk of CVD.8

The potential effect of the absence of a 
cut-off date was highlighted in the AIHW’s 
second Practice Incentive Program Quality 
Improvement (PIP QI) report.9 Results for 
the quality improvement measure on the 
proportion of regular clients with CVD risk 
factors recorded ranged from 52% among 
CAT4 extracts to 37.5% for the alternative 
data extraction tool, POLAR, and could be 
explained by the use of a date range filter by 
POLAR only.

Together, these results show that a decade 
following the release of the 2012 CVD risk 
guidelines, unregulated implementation of 
risk algorithms has resulted in tools that might 
miss identifying patients at high CVD risk and 
cannot support accurate quality improvement.

The new CVD risk algorithm expands the 
variables in the 2012 CVD risk calculator. 

Table 1. Proportion of Aboriginal and Torres Strait Islander regular clients aged 35–74 years with no known history of 
CVD who had an absolute CVD risk assessment result recorded within the previous 24 months as either low, moderate or 
high risk, by electronic medical record type

CSP Age group (years)
Low risk 
(95% CI)

Moderate risk 
(95% CI)

High risk 
(95% CI)

CSP 1 35–44 (n=222) 94.6 (90.8, 92.1) 5.0 (2.5, 8.7) 0.5 (0.0, 2.5)

45–54 (n=417) 82.0 (78.0, 85.6) 13.2 (10.1, 16.8) 4.8 (3.0, 7.3)

55–64 (n=359) 59.9 (54.6, 65.0) 24.8 (20.4, 29.6) 15.3 (11.8, 19.5)

65–74 (n=144) 38.2 (30.2, 46.7) 38.2 (30.2, 46.7) 23.6 (16.9, 31.4)

Total 35–74 
(n=1142)

72.0 (69.3, 74.6) 18.4 (16.2, 20.8) 9.6 (8.0, 11.5)

CSP 2 35–44 (n=4623) 79.7 (78.5, 80.9) 0.9 (0.7, 1.2) 19.4 (18.2, 20.5)

45–54 (n= 4957) 63.9 (62.5, 65.2) 6.4 (5.7, 7.1) 29.7 (28.5, 31.0)

55–64 (n=3195) 41.5 (39.8, 43.2) 11.4 (10.3, 12.6) 47.1 (45.4, 48.9)

65–74 (n=1398) 21.2 (19.1, 23.5) 8.3 (6.9, 9.9) 70.5 (68.0, 72.8)

Total 35–74  
(n=14,173)

59.8 (59.0, 60.6) 5.9 (5.5, 6.3) 34.3 (33.5, 35.1)

CSP 3 35–44 (n=572) 85.3 (82.1, 88.1) 2.6 (1.5, 4.3) 12.1 (9.5, 15.0)

45–54 (n=828) 73.4 (70.3, 76.4) 12.0 (9.8, 14.4) 14.6 (12.3, 17.2)

55–64 (n=585) 50.9 (46.9, 55.1) 19.8 (16.7, 23.3) 29.2 (25.6, 33.1)

65–74 (n=266) 30.1 (24.6, 36.0) 12.4 (8.7, 17.0) 57.5 (51.3, 63.5)

Total 35–74  
(n=2251)

65.5 (63.5, 67.5) 11.7 (10.4, 13.1) 22.8 (21.1, 24.6)

The figures in this table are derived from the June 2020 National Key Performance Indicators.7

CI, confidence interval; CSP, clinical software product; CVD, cardiovascular disease.



Inaccuracy of cardiovascular disease calculators in Australian primary healthcare softwareViewpoint

784   Reprinted from AJGP Vol. 53, No. 10, October 2024 © The Royal Australian College of General Practitioners 2024

Additional variables are included for the 
standard risk calculator and for patients with 
diabetes. Several reclassification factors are 
also included for clinicians to consider. The 
risk algorithm is more complicated and prone 
to error if not validated and systematically 
implemented.

Avoidance of the same mistakes being 
repeated requires better governance of CVD 
risk algorithms. In Aotearoa New Zealand, 
developers of their CVD risk algorithm called 
for national leadership in implementing 
a unified national CVD risk calculator.10 
In Australia, we propose similar action 
with the use of centralised cloud-based 
tools, embedded within CSP, to ensure the 
availability of validated and current equations 
for high-quality CVD risk assessment. 
Governance mechanisms could be developed 
to address Indigenous data sovereignty, data 
management and security considerations. 
Collaboration with the peak general practice 
colleges, Heart Foundation and software 
developers, led by the Australian Digital 
Health Agency, could assist in improving the 
governance and development of CVD risk 
calculators in GP CSP.
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