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Introduction

Cardiovascular disease (CVD) continues to be a leading cause of morbidity and mortality among adults
worldwide. The objectives of this study were to compare CVD risk between Dutch and Australian communities,
assess spatial variations of CVD risk and correlations of CVD risk with socio-economic and lifestyles.

Method
Data sources

De-identified clinical practice data were drawn from general practices in West Adelaide in Australia and
Nijmegen city in the Netherland. Overall, 8,879 and 18,838 active patients were aged 30-74 with no prior
history of any cardiovascular disease were selected from Dutch and Australian GP practices respectively.

Calculation of CVD risk
We used the Framingham Risk Equation (FRE) to calculate 10-year absolute risks of CVD for individuals in
Dutch and Australian dataset. The FRE takes into account age, sex, total cholesterol, HDL cholesterol, systolic
blood pressure, smoking status and whether or not a patient has diabetes and left ventricular hypertrophy to
estimate their risk of developing CVD in the next 10 years.

Developing an area level measure of CVD risk index
In this phase, first, the calculated individuals’ absolute ten year CVD risks were linked to the corresponding
communities (postcodes in the Netherlands and statistical area level 1 (SA1) in Australia)[1]. Second, the
individual risk scores were aggregated to Nijmegen city postcodes and west Adelaide city SA1s as the average
risk across all participants in that postcode or SA1. Third, the area level of CVD risk visualised to examine
the communities of high and low probability of CVD risk. To identify areas with a high risk (hot spots) of CVD,
a continuous ‘heat map’ of CVD risk was generated using Bayesian kriging method. The Bayesian kriging
technique generates an interpolated and smoothed risk surface, with an anticipated statistical resolution at
neighbourhood (or community) level to more accurately identify high risk areas.

Results

The percentage of the sample population with high, moderate and low risk of CVD in the Netherlands data was
40%, 33% and 27% respectively. However, in Australian data, the percentage of people with high, moderate
and low risk of CVD was 21%, 29.5% and 49.5% respectively (see Figure 1A & 1B).
CVD risk varies across the neighbourhoods in both countries. The overall 10-year CVD risk varies across
the SA1s with a minimum of 7% and a maximum of 24% in west Adelaide. However, CVD risk score varies
from 12 to 22 across the postcodes in the Nijmegen city (see figure 2A & 2B). The 10-year CVD risk is
also significantly higher in the most disadvantaged areas than the least disadvantaged in both populations.
The interpolated surface of the 10-year CVD risk shows hotspots (high risk of CVD) and cold spots (low
risk of CVD) across postcodes in Nijmegen and SA1s in west Adelaide. The hotspots are seen in the most
disadvantaged areas at the Netherlands and Australia (see figure 3A & 3B).

Figure 1A: 10-year CVD risk category in Dutch data

Discussion

A considerable amount of literature has been published on the validity and generalisability of the Framingham
Risk Score. It has long been recommended as the most reliable method of predicting CVD risk in the USA
[2-4]. Many studies have demonstrated that the Framingham method of predicting risk remains accurate
when used on other populations, including most Australians [5, 6] and Dutch people [7]. However, it is not
generalisable to every population, and it has been shown to significantly underestimate the CVD risk of
Aborigines [8]. Regardless of its limitations, the Framingham equation has been recommended by the National
Heart Foundation of Australia to be used to calculate the CVD risk of Australians [9].
The majority of missing values in CVD risk factors were related to smoking, total cholesterol, systolic blood
pressure and HDL in both Dutch and Australian GP practices records. However, the level of missing values in
CVD risk factors varies between Dutch and Australian GP practice data. The rate of missing values in Dutch
data was higher than Australian sample population.
Of 8879 Dutch patients aged 35 and over, 3351 (40%) had a 10-year CVD risk score of greater than 20%.
This probability rate is higher than expected [10]. However, this may related to Dutch sample patients
characteristics who are mostly older (78.24 % over 50 years old) and diabetic (28.8%).
The Framingham equation may underestimate risk for people on lipid-lowering or antihypertensive medication,
or people who have recently stopped smoking [11].

Conclusion

The approach taken in this study provides an opportunity for researchers who have access to general practice
based clinical data to further explore prevalence, location and correlates of CVD, and is applicable anywhere
that this data is available. This study illustrates an innovative methodology which can be used as a tool to
identify communities of high levels of unmet need for cardiovascular care and enable geographic targeting of
effective interventions.

Figure 2A: CVD risk pattern in Nijmegen City, the
Netherlands

Figure 2B: CVD risk pattern in west Adelaide,
Australia

1.
ABS. Census of Population and Housing: Socio-Economic Indexes for Areas (SEIFA). Secondary Census of Population and Housing: Socio-Economic Indexes for
Areas (SEIFA) 2011. http://www.abs.gov.au/ausstats/abs@.nsf/mf/2033.0.55.001.
2
Grundy, SM, Pasternak, R, Greenland, P, et al. Assessment of cardiovascular risk by use of multiple-risk-factor assessment equationsA statement for healthcare
professionals from the American Heart Association and the American College of Cardiology1. J. Am. Coll. Cardiol. 1999;34(4):1348-1359
3.
Leaverton, PE, Sorlie, PD, Kleinman, JC, et al. Representativeness of the Framingham risk model for coronary heart disease mortality: A comparison with a national cohort study. J. Chronic Dis. 1987;40(8):775-784
4.
Sheridan, S, Pignone, M, Mulrow, C. Framingham‐based tools to calculate the global risk of coronary heart disease. J. Gen. Intern. Med. 2003;18(12):1039-1052
5.
Knuiman, MW, Vu, HT. Prediction of coronary heart disease mortality in Busselton, Western Australia: an evaluation of the Framingham, national health epidemiologic follow up study, and WHO ERICA risk scores. J. Epidemiol. Community Health 1997;51(5):515-519

Figure 1B: 10-year CVD risk category in Australian Data

Figure 3A: CVD heat map in Nijmegen city, the
Netherlands

6.
Eichler, K, Puhan, MA, Steurer, J, et al. Prediction of first coronary events with the Framingham score: A systematic review. Am. Heart J. 2007;153(5):722-731.e8
7.
Bakx, JC, Veldstra, MI, van den Hoogen, HJM, et al. Blood Pressure and Cardiovascular Morbidity and Mortality in a Dutch Population: The Nijmegen Cohort
Study. Prev. Med. 2001;32(2):142-147
8.
Wang, Z, Hoy, WE. Is the Framingham coronary heart disease absolute risk function applicable to Aboriginal people. Med. J. Aust. 2005;182(2):66-9
9.
NVDPA. Absolute cardiovascular disease risk. Technical report: review of the evidence and evidence-based recommendations for practice. 2009
10.
Adams, R, Appleton, S, Gill, T, et al. Cause for concern in the use of non-steroidal anti-inflammatory medications in the community -a population-based study.
BMC Family Practice 2011;12(1):70
11.
NICE. Lipid modification: Cardiovascular risk assessment and the modification of blood lipids for the primary and secondary prevention of cardiovascular disease. NICE clinical guideline 67 2010

Figure 3B: CVD heat map in west Adelaide, Australia

Dr Nasser Bagheri is the recipient of an Australian Research Council Discovery Early Career Researchers Award (project number DE140101570)

