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Executive Summary
Cardiovascular disease is a major contributor of morbidity and mortality in Western Australia (WA). 
Cardiovascular disease burden can be reduced through the prevention of modifiable cardiovascular risk 
factors. Quantifying the disease burden due to cardiovascular disease is essential to assist in guiding 
decision makers with resource allocation and policy development. The aim of this project was to 
quantify potentially preventable cardiovascular disease related outcomes of hospitalisations, deaths, and 
hospitalisation costs in 2014, and under various scenarios in WA in 2025. Our findings highlight that 
achieving the risk factor targets for WA in 2025 will require a commitment to risk factor prevention that 
is above and beyond the current level of investment.

Cardiovascular disease burden 
•	 Cardiovascular disease has been estimated to account for 15% of total disease burden in 

Australia in 2011, and is one of the five leading causes of disease burden in Australia, as 
identified in the Australian Burden of Disease Study (ABDS) 2011. (1)

•	 Cardiovascular disease shares its modifiable risk factors with many other high burden diseases, 
for which tobacco, high body mass, alcohol use, physical inactivity and high blood pressure are 
the top five contributors to overall disease burden in Australia. (1)

•	 In WA, coronary heart disease is the leading cause of burden, estimated to account for 7.2% of 
all disease burden. (1)

•	 Burden of disease methodology allows for empirical quantification of disease burden that can be 
attributed to modifiable risk factors, using the Population Attributable Fraction (PAF) calculation.

•	 Scenario modelling of modifiable risk factors has the potential to estimate preventable projected 
outcomes for cardiovascular disease, and can be used to guide policy planning.  

•	 In 2014, an estimated 44,527 hospital separations and 4,047 deaths were due to cardiovascular 
disease in WA for adults aged 25 years and above. 

Cardiovascular disease burden in 2025
•	 Taking into account population growth and ageing, hospitalisations due to cardiovascular 

disease in WA are estimated to increase by 50% to 66,739 in 2025. The largest increases are 
predicted to occur in the 65 year and over age groups for both males and females. 

•	 Deaths due to cardiovascular disease are estimated to continue to decline to 3,602 deaths in 
2025.

•	 The total estimated hospitalisation cost for cardiovascular disease in WA in 2025, for adults aged 
25 years and over, is estimated to be $723.5 million ($AUD 2013-14), compared to $400.4 
million ($AUD 2013-14) in 2014. 

•	 Of all seven risk factors analysed, meeting the 2025 target for low vegetable intake is predicted 
to result in the largest reduction of the number of hospitalisations and number of deaths, than if 
current trends for vegetable intake continue. 

•	 If risk factor targets are met in 2025 compared to current trends continuing, the largest 
reductions in hospitalisation costs in 2025 are estimated to be $28 million ($AUD 2013-14) 
for low vegetable intake, $18 million ($AUD 2013-14) for low fruit intake, $18 million ($AUD 
2013-14) for high body mass index (BMI), and $13 million ($AUD 2013-14) for high blood 
pressure.

•	 An increase of 16% in cardiovascular disease related deaths attributable to high body mass 
index is predicted for males in 2025 compared to 2014 if current trends continue.

•	 Meeting the target scenario for modifiable cardiovascular risk factors of high body mass index, 
tobacco use, physical inactivity, high blood pressure, low fruit intake and low   
vegetable intake, will prevent more cardiovascular disease related hospitalisations and deaths  
in WA in 2025 than if current risk factor trends are to continue to 2025. 
 



7  Page 

 

       Key Findings / Recommendations
•	 A commitment for investment that is above and beyond the current level of 

investment for public health interventions to prevent the selected modifiable 
cardiovascular risk factors is required to achieve these targets. 

•	 If current investments in public health interventions for these modifiable risk 
factors are withdrawn, we would not only fail to meet the 2025 risk factor targets, 
but additional cardiovascular disease related hospitalisations, deaths, and related 
costs would also potentially be incurred.

•	 The predicted increase in cardiovascular disease outcomes that can be attributed 
to high body mass highlights the need to target obesity in WA.

•	 Achievement of the non-communicable disease targets for 2025 requires timely 
implementation and surveillance of prevention measures for cardiovascular 
disease.

•	 Identifying the most relevant cost-effective interventions to achieve these outcomes 
will assist in meeting the modifiable cardiovascular risk factor targets.
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Introduction
Cardiovascular disease is estimated to account for 15% of total disease burden in Australia, and is 
one of the top five leading causes of disease burden in Australia, as identified in the ABDS 2011. (1) 
Coronary heart disease alone accounts for the highest burden of disability adjusted life years (DALYs) 
at 7.7% of all DALYs. Cardiovascular disease shares its modifiable risk factors with many other chronic 
diseases, for which tobacco use, high body mass, alcohol use, physical inactivity and hypertension are 
the major contributors to overall disease burden in Australia. (1) Reducing these modifiable risk factors 
through population-based approaches could substantially reduce disease burden in Australia. 

This study aimed to estimate the amount of preventable cardiovascular disease related hospitalisations, 
deaths and hospitalisation costs in 2025 in WA under various scenarios of modifiable risk factor 
reduction. 

Background
Several global, Australian and WA studies have attempted to identify and quantify modifiable risk 
factors for cardiovascular disease, due to their potential for prevention with timely interventions. The 
Global Burden of Disease (GBD) Study 2010 estimated that cardiovascular and circulatory diseases 
accounted for 11.8% of global DALYs, mainly due to ischaemic heart disease (5.2%), haemorrhagic 
stroke (2.5%) and ischaemic stroke (1.6%). (2) A DALY is a method used by burden of disease studies 
to quantify disease burden, and represents both the years of life lost due to disease-specific premature 
death, as well as years lived in ill health or with a disability. (1) In 2010, ischaemic heart disease burden 
worldwide was attributed to a variety of risk factors including: hypertension, high total cholesterol, high 
body mass, tobacco smoke exposure, physical inactivity, various dietary factors, and long-term exposure 
to ambient particulate matter pollution (22%). (3)The GBD 2013 identified the leading global modifiable 
risk factors for disease burden as dietary risk factors, high systolic blood pressure, child and maternal 
malnutrition, tobacco smoke, air pollution, and high BMI. (4) Overall, these risk factors accounted for 
41.6% of DALYs globally in 2013, and were attributed to 87.9% (86.5-89.3) of cardiovascular DALYs. 
(4) 

Several other global studies have attempted to quantify the modifiable risk factor burden for 
cardiovascular disease. The INTERHEART study, spanning 52 countries including Australia, identified 
nine risk factors (smoking, reduced consumption of fruit and vegetables, physical inactivity, alcohol 
consumption, hypertension, diabetes, abdominal obesity, psychosocial stressors and raised lipids) as 
contributing to 89.5% of the disease burden in Australia and New Zealand for people with an initial 
myocardial infarction when compared to matched controls. (5) The PURE (Prospective Urban Rural 
Epidemiology) study, which included data from 17 countries, found that 55% of the population with 
known cardiovascular disease, hypertension or reported smoking history would benefit from primary 
or secondary (for those with known cardiovascular disease) prevention, as this population group 
contributes to 80.9% of the cardiovascular disease burden globally. (6)  The overlap of cardiovascular 
risk factors seen from this study highlights the need for the prevention and control of these risk factors. 
(7)

The recently updated INTERSTROKE study found that 90% of acute stroke cases globally could 
be attributed to 10 potentially modifiable risk factors: history of hypertension ≥140/90 mmHg, 
physical inactivity, high lipids (Apolipoprotein ratio), insufficient diet quality, elevated waist-to-
hip ratio, psychosocial factors, current smoking, pre-existing cardiac disease, high alcohol use and 
diabetes mellitus. (8) This highlights the role of modifiable risk factors in stroke and more generally 
cardiovascular disease.
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The ABDS 2011 estimated the disease burden attributable to 29 risk factors for 200 diseases in Australia. 
(1) Released in 2016, the ABDS used 2011 as its reference year, and was based on the GBD 2010 
and GBD 2013 methodologies. The ABDS 2011 found that the majority of cardiovascular disease 
burden in Australia is due to coronary heart disease and stroke, which account for 53% and 21% of 
all cardiovascular disease DALYs, respectively. (1) Cardiovascular disease was defined as coronary 
heart disease and stroke, as well as atrial fibrillation and flutter, non-rheumatic valvular disease, 
cardiomyopathy, aortic aneurysm, rheumatic heart disease, peripheral vascular disease, hypertensive 
heart disease, inflammatory heart disease, and ‘other’ cardiovascular diseases, which make up the 
remaining 26% of cardiovascular disease burden. (1)

Cardiovascular disease in Australia can be attributed to select modifiable risk factors, with high blood 
pressure accounting for the greatest attributable burden for cardiovascular disease at 31.7% (Table 1). (1)  
Cardiovascular disease can also be attributed to physical inactivity (21.2%), high body mass (21.1%), 
and high cholesterol (16.2%), tobacco exposure (12.0%), and a diet low in fruit (10.1%) and vegetables 
(8.9%). (1) Various other dietary risk factors pertaining to nuts and seeds, wholegrains, processed meat, 
fibre, saturated fats, sodium, sweetened beverages and omega-3 fatty acids were also examined for 
burden attributable to cardiovascular disease, with 35% of cardiovascular disease burden attributable to 
all dietary risk factors combined. (1)

The Western Australian Burden of Disease Study (WABoDS) 2006 estimated that the nine risk factors 
examined contributed to 29.5% of the total burden of disease and injury in WA in 2006. (9) For 
cardiovascular disease, eight of the nine studied risk factors of high body mass, tobacco, physical 
inactivity, high blood pressure, high blood cholesterol, alcohol, inadequate fruit and vegetable intake, 
and illicit drug use accounted for a combined effect of 73.8% of attributable burden (and 75.1% when 
the effect of alcohol benefit was removed). (9)

Cardiovascular disease risk factor prevalence in Western Australia
The estimation of cardiovascular disease burden that can be attributed to modifiable risk factors partly 
reflects the prevalence of these risk factors within the population.

In WA, 12.5% of adults aged 16 years and over reported smoking tobacco in 2015. (10) For physical 
activity, 36.4% of adults aged 18 years and over reported undertaking insufficient physical activity in 
2015, with a significant increase seen in population levels of physical activity from 2007-08 to 2015.  
(10) In contrast, obesity prevalence has continued to increase over many years both globally (11) and 
in Australia (12), with a similar finding in WA, where 67% of adults were overweight or obese in 2015. 
(10) 

In WA, 48.5% of adults did not meet the recommended daily fruit intake, and 90% did not meet the 
recommended vegetable intake. (10) The average intake reported in WA in 2015 was 1.7 serves of fruit 
per day, and 2.8 serves of vegetables per day. (10)

WA data for blood pressure and cholesterol are self-reported only. For measured blood pressure in 
Australia, the prevalence of high blood pressure in 2014-15 was 23% for adults aged 18 years and over 
(excluded people who were receiving treatment for hypertension who had normal measured blood 
pressure). (12) The prevalence of high cholesterol, defined as total cholesterol ≥5.5 mmol/L, was 32.8% 
for Australians aged 18 years and over in 2011-12; this was the first time cholesterol was measured at a 
population level since the AusDiab study in 1999. (12)
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Table 1: Proportion (%) of disease burden attributable to selected modifiable risk factors  
for cardiovascular disease in Australia, 2011

Risk Factor* Cardiovascular disease (%)

High blood pressure (≥115mmHg  
systolic blood pressure)

31.7

Physical inactivity 21.2

High body mass (BMI  ≥23kg/m2) 21.1

High total cholesterol (≥4.0mmol/L) 16.2

Tobacco 12.0

Diet low in fruit 10.1

Diet low in vegetables 8.9

Alcohol use (Any intake; average daily 
consumption)

4.8

Air pollution (≥7.5µg/m3 for PM2.5) 4.1

High blood plasma glucose levels 
(≥5.3mmol/L)

2.8

*Note: the attributed proportions for each risk factor cannot be summed together. 
BMI is body mass index. 
Australian Institute of Health and Welfare 2016. Australian Burden of Disease Study:  
Impact and causes of illness and death in Australia 2011 [Internet], page 59. (1) 

Scenario modelling
Scenario modelling of modifiable risk factors has the potential to estimate projected preventable 
outcomes for conditions such as cardiovascular disease. It is a useful tool for planning and guiding 
policy implications, (13) though the limitations need to be considered given the assumptions made 
with this modelling technique. Several international modelling studies for cardiovascular disease and 
modifiable risk factors have been undertaken.

The American Heart Association has set targets for 2020 which include a 20% reduction in 
cardiovascular and stroke related mortality, with an aim to reduce cardiovascular disease related risk 
factors of smoking, diet, physical inactivity, high BMI, high glucose, high cholesterol and high blood 
pressure prevalence by 20%. (14) A United States (US) study by Huffman et al. (2013) examined 
preventable cardiovascular disease mortality in the event of reducing modifiable risk factors from 
2006 to 2020, by comparing the American Heart Association targets for 2020 with risk factor 
trends continuing on their current path. (13) It was predicted that an estimated 24% of deaths due 
to cardiovascular disease could be prevented in the event of a 20% reduction in risk factors, when 
compared to risk factors continuing on their usual path. (13) 

Obesity, coronary heart disease and stroke are predicted to increase in almost all European countries 
to 2030. (15) The implementation of relatively small and feasible cardiovascular disease risk factor 
reductions could result in a substantial reduction of coronary heart disease mortality in Europe by 2020. 
(16) In the United Kingdom, modest risk factor reductions for cholesterol and smoking were predicted to 
have the potential to halve coronary mortality from 2000 (the base year) to 2010. (17) Similar findings 
of reducing saturated fat and salt intake, and improving fruit and vegetable intake, predicted significant 
coronary heart disease mortality reductions in Turkey. (18)
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Targets for modifiable risk factor reduction
Reducing mortality and morbidity from chronic diseases by addressing modifiable risk factors is the 
main aim of the World Health Organisation’s (WHO) Global Action Plan for the Prevention and Control 
of Non-Communicable Diseases (NCDs) 2013-2020. (19) Australia has committed to achieving these 
NCD targets, as a member state of the WHO, and due to the necessity of addressing the unprecedented 
rise in NCDs and predisposing modifiable risk factors. (20) These targets were agreed in 2013, with the 
view for strategies being implemented by 2020 that would achieve these targets by 2025. These targets 
are supported by a policy menu of cost-effective options by the WHO that can be implemented to 
achieve these targets. (19) Whilst WA has a strategic framework for health promotion which highlights 
priority action areas for targeting NCDs with a five year plan, (21) no specific numerical targets were 
identified.

The number of cardiovascular disease related hospitalisations, deaths and hospitalisation costs that 
could be prevented in WA, if these 2025 NCD risk factor targets are met, has not previously been 
quantified.

Aim
The primary aim of this project was to quantify potentially preventable cardiovascular 
disease related outcomes of hospitalisations, deaths, and hospitalisation costs in 2014, 
and under various scenarios in WA in 2025.  The main outcome related to comparing the 
various scenarios of no change, current trend, and target scenarios for 2025.
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Methods
Cardiovascular disease that can be attributed to select modifiable risk factors was estimated using the 
comparative risk assessment method used by the ABDS 2011, and based on the GBD methodology. 
(1, 22) This method involves calculating PAFs, which are the basis for attributing the proportion of 
disease burden to select risk factors. Scenario modelling was undertaken to estimate cardiovascular 
disease outcomes that can be attributed to the same risk factors in 2025, and the amount of potentially 
preventable disease, under three hypothesised scenarios:

1)  No change scenario: This scenario assumes no change in risk factor prevalence from 2014 to 2025.

2)  Current trend scenario: This scenario assumes that risk factors will continue on their current trend 
from 2014 to 2025.

3)  Target scenario: This scenario assumes that risk factor targets will be achieved in 2025. 

 

The following steps were undertaken:

1. Selection of modifiable cardiovascular disease risk factors.

2. Identification of risk factor prevalence (exposure) data in the WA population for 2014.

3. Projection of risk factor prevalence in the WA population to 2025 for purposes of scenario 
modelling.

4. Sourcing of relative risks (effect size), based on the theoretical minimum risk exposure 
distribution (TMRED) (the threshold at which disease burden is quantified, defined differently for 
each risk factor).

5. Calculation of PAFs for 2014, the reference year.

6. Calculation of PAFs for 2025 using projected 2025 risk factor prevalence.

7. Projection of cardiovascular disease related hospitalisations, mortality and hospitalisation costs 
to 2025.

8. Application of PAFs to cardiovascular disease related hospitalisations, mortality and 
hospitalisation costs to estimate cardiovascular disease outcomes attributable to the selected risk 
factors in 2014, and in 2025 under three different scenarios.

This project attempted to replicate the ABDS 2011 methodology as closely as possible, due to its rigour 
in replicating GBD methods while maintaining applicability to the Australian context. Calculation of 
attributable burden deviated from the ABDS 2011 methodology in three instances:

•	 Data sources used for population prevalence of risk factors were WA specific, rather than 
national data, which is more reliable for the WA population. 

•	 PAFs were applied to cardiovascular disease outcomes of hospitalisations, mortality and 
hospitalisation costs, rather than DALYs as was used by the ABDS. 

•	 PAF calculations were performed as part of the WABoDS being undertaken by the Epidemiology 
Branch of the Public Health Division, Department of Health WA, and were calculated for the 
WABoDS reference year of 2014.
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Selection of modifiable risk factors
The ABDS 2011 analysed 10 attributable risk factors for cardiovascular disease. The risk factors included 
for analysis in the ABDS 2011 had to meet the following criteria: 

•	 risk factors were included in the GBD 2010 or the ABDS 2003, unless it conflicted with other 
criteria; 

•	 they were of current interest in the public health climate in Australia, including within the policy 
field, were receiving professional attention, or were included in monitoring activities;

•	 they were modifiable and measurable, with sufficient data available in the population to 
undertake the required calculations. (23)

This study herein analysed seven of these risk factors (Table 2), which were selected due to their 
considerable burden for cardiovascular disease. Risk factors were chosen using the following selection 
criteria, with specific weight given to the attributable risk factor results from the ABDS 2011, and the 
WABoDS 2006. To be included, risk factors needed to be:

•	 Modifiable, with effective and relevant interventions and prevention measures available; 

•	 Identified in previous burden of disease studies as contributing to cardiovascular disease burden;

•	 Agreed on by the project’s expert panel (see Acknowledgements).

Cardiovascular disease outcomes attributable to modifiable risk factors were quantified for risk-outcome 
pairs as defined by the ABDS 2011 (Table 2), which were based on evidence of causal association 
between the risk factor and the disease. (1) 

Table 2 – Cardiovascular disease risk-outcome pairs*, as defined in the ABDS 2011.

Cardiovascular diseases

Risk factors
Coronary 

Heart 
Disease

Stroke
Rheumatic 

Heart 
Disease

Hypertensive 
Heart 

Disease

AF and 
flutter

Inflam 
Heart 

Disease
CMP

Aortic 
aneurysm

PVD
Other 
CVD

High blood 
pressure X X X X X X X X X X

High BMI X X X X X X X X
Tobacco use X X X X X X X

Physical 
inactivity X X

High 
cholesterol X X

Diet low in 
fruit X X

Diet low in 
vegetables X X

*Cardiovascular disease risk-outcome pairs are denoted with an ‘X’. 
Where AF = Atrial fibrillation; Inflam Heart Disease = Inflammatory heart disease; CMP = Cardiomyopathy; PVD 
= Peripheral vascular disease; Other CVD = Other cardiovascular diseases; BMI = Body mass index. 
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Determining population attributable fractions

Identifying risk factor prevalence (exposure) data
Risk factor prevalence data were taken from the best available data source at the time, using criteria set 
by the WABoDS which was based on those used by the ABDS 2011. (1) It was essential that the data be 
accessible by the Epidemiology Branch, available in time for the project, and be managed by a credible 
institution or organisation. Criteria to guide data source selection also included:

•	 alignment of definitions between the TMRED and the prevalence data, 

•	 prevalence data that best represented the WA population, 

•	 being as close as possible to the reference year of 2014, 

•	 accuracy with low relative standard error (<25% where possible), 

•	 measured prevalence data in preference to self-report where applicable, and 

•	 that survey questions had been validated against a gold standard.  

WA’s Health and Wellbeing Surveillance System (HWSS) prevalence data were used to ascertain BMI, 
tobacco use, physical activity, and fruit and vegetable intake. The HWSS is an ongoing data collection 
developed to monitor the health and wellbeing of the WA population. Interviews are conducted via 
Computer Assisted Telephone Interviews with households selected at random from the 2013 White 
Pages. (24) The HWSS weights the results to the WA population to ensure representativeness. (24) 

Prevalence data derived from the HWSS required aggregation into three year periods to obtain relative 
standard errors within the acceptable range (<25%) for most age and risk factor categories; see Table 3 
for years of data that were aggregated for each risk factor. 

The Australian Bureau of Statistics’ (ABS) Australian Health Survey (AHS) 2011-12, and National 
Health Survey (NHS) 2014-15 were used for population cholesterol and blood pressure prevalence, 
respectively. People are often unaware that they have high blood pressure or high cholesterol, and these 
are generally underreported. (12) The ABS weights the responses to the general population to ensure 
representativeness. The methods and frequency report for each of these survey years are available in 
detail on the ABS website (www.abs.gov.au). (12)

Blood pressure
WA prevalence data for blood pressure was obtained from the NHS 2014-15. Systolic blood pressure 
only was assessed to maintain consistency with burden of disease methods.

Body mass index
The prevalence of BMI reported by the HWSS was calculated by using self-reported height and weight. 
(24) The HWSS applies an adjustment factor to account for limitations due to self-reporting, as described 
by Hayes et al (2008). (25)

Tobacco use
The induction period between development of cardiovascular disease and tobacco use is often long-
term. (23) To account for this, a five-year lag period between exposure and outcomes was incorporated, 
and data were extracted for 2010. (23) Prevalence data from the HWSS were used, which defines 
current tobacco users as people who smoke daily or occasionally. (24) 

The ABDS 2011 included exposure to second hand smoke as part of the tobacco exposure definition. 
(23) Second hand smoke exposure data had small numbers in the HWSS, which produced unrealistic 
results with linear projections to 2025. As such, second hand smoke exposure was excluded from the 
quantification of cardiovascular disease burden due to tobacco use in this project. Past smokers were 
also excluded from this project, as they were linked to diseases other than cardiovascular disease. (1)
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Physical activity
The HWSS measures physical activity prevalence by asking respondents the total amount of time 
spent walking or undertaking moderate or vigorous physical activity each week. (24) These data were 
converted to the Metabolic Equivalent of Task (METs) measure, and apportioned across four categories 
(Table 3). Physical activity data were truncated to 840 minutes per week, which could potentially affect 
the METs category (600-3,999, 4,000-7,999, or 8,000+) that a person is classified under, affecting 
approximately 80 people of approximately 18,800 surveyed.

The HWSS specifically excludes gardening as contributing to physical activity, whereas the NHS, which 
was used for physical activity prevalence data for the ABDS 2011, includes gardening. Due to this 
discrepancy, and the concern of whether the relative risks would be applicable to the HWSS physical 
activity data, expert advice was sought. It was advised that including gardening within population level 
physical activity estimates is not necessary, and could potentially overestimate the amount of physical 
activity undertaken. (26)

Cholesterol 
Prevalence data for total cholesterol levels (mmol/l) for 2014 were estimated using linear regression 
guided by the Australian Institute for Health and Welfare (AIHW). Mean age- and sex-specific 
cholesterol values were obtained from the AHS 2011-12 and also from published data from the AusDiab 
1999 study. (27) The percentage change in age- and sex-specific mean cholesterol between 1999 and 
2011 was calculated. This percentage change formed an ‘adjustment factor’ which was used to correct 
the unit-level AHS 2011 data, as advised by the AIHW.

Fruit and vegetable intake
Fruit and vegetable intake in the HWSS is measured by self-report of usual daily intake of fruit and 
vegetables. (24) Self-reported intake was converted to grams, where one serve of fruit is 150 grams, and 
one serve of vegetables is 75 grams. Although fruit and vegetable intake is analysed via a food diary in 
the NHS, which produces a more accurate result, (12) the HWSS results were more readily accessible, 
and are locally relevant with a higher number of WA respondents. 

Relative risks
The relative risks were sourced from the ABDS 2011. These were based on the relative risks used by 
the GBD Study 2010, which were derived through a literature review.  An exception was the dietary 
relative risks, which were sourced from the GBD Study 2013. (23) The relative risks were specific to the 
risk-outcome pair, and were applied by sex and 5-year age groups up to 85+ years. Risk factor exposure 
levels that were within the TMRED had a relative risk of 1. 

Relative risks for the selected risk factors were only available for people aged 25 years and over, except 
for tobacco exposure, where relative risks were reported for 30 years and over only. This study reports 
on attributable cardiovascular disease burden for ages 25 years and over. 

Relative risks are reported as categorical or continuous variables. For categorical risk factors, risk can be 
assigned according to a dichotomous variable, eg. Tobacco use is defined as exposed or not exposed. 
However, for continuous risk factors, attributable burden can’t be measured by simply comparing 
exposure levels across discrete categories. Continuous variables have risk assigned to them in graduating 
levels of exposure, as summarised in Table 3 under ‘unit for relative risk calculation’. 
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Table 3 – Selected cardiovascular risk factors, exposure definition, data source,  
unit for relative risk calculation, and TMRED.

Risk factor Prevalence 
(exposure) 
definition

Prevalence 
data source

Age 
(years) 
for RR

Unit for relative 
risk calculation

TMRED

High body 
mass index

Body mass index HWSS 2013-
2015

25+ Per 5kg/m2 
of body mass 
index increase

21-23 kg/
m2

Tobacco use Current smoker HWSS 2010 30+ Proportion of 
the population 
who currently 
smoke

No 
smoking

Physical 
inactivity

Physical activity 
reported in 4 
categories (in 
METS): <600, 600-
3999, 4,000-7,999, 
>=8,000

HWSS 2013-
2015

25+ METS of <600, 
600-3,999, 
4,000-7,999

METS 
>=8,000

High blood 
pressure

Systolic blood 
pressure level 
(measured)

NHS 2014-
2015

25+ Per 10mmHg 
of systolic BP 
increase

115 mmHg

High total 
cholesterol

Total cholesterol 
level (measured)

AHS 2011-
2012 
(projected to 
2014)

25+ Per 1 mmol/L of 
total cholesterol 
increase

3.8-4.0 
mmol/L

Low fruit 
intake

Fruit consumption 
per serve (one serve 
is 150 grams)

HWSS 2013-
2015

25+ Per 100 grams 
per day of fruit 
intake decrease 

300 grams

Low 
vegetable 
intake

Vegetable 
consumption per 
serve (one serve is 
75 grams)

HWSS 2013-
2015

25+ Per 100 grams 
per day of 
vegetable intake 
decrease 

400 grams

HWSS is Health and Wellbeing Surveillance System, and the years denote the years of data that were aggregated. 
METS is the metabolic equivalent of task, and reflects energy expended compared to rest. NHS is the National 
Health Survey and the AHS is the Australian Health Survey both by the Australian Bureau of Statistics, and the 
years denote the years when the data were derived. RR is relative risk. TMRED is the theoretical minimum risk 
exposure distribution.
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Theoretical minimum risk exposure distribution (TMRED)
The relative risks used were based on the TMRED. The TMRED is defined as the risk factor exposure that 
denotes the lowest risk for a population, and reflects the level of exposure where risk commences for 
the disease under scrutiny. (22) The TMRED allows for quantification of all cardiovascular disease that 
can be attributed to the selected modifiable risk factors. This informs the relative risks and prevalence 
data used for calculating PAFs. The TMRED used for each risk factor was drawn from the ABDS 2011, 
which are based on the GBD 2010 study (Table 3). (23) For continuous variables, the TMRED is reported 
as a range, the relative risk assigned at increasing levels of exposure to the risk factor is adjusted by the 
range of the TMRED, to account for the exposure level being a certain amount away from the lower end 
of the range.

Calculation of population attributable fractions
The PAF is the proportion of disease due to risk factor exposure. When a PAF is applied to burden 
from that disease (eg. mortality), the disease burden attributable to the risk factor can be estimated. 
Calculation of PAFs for each risk factor included the three elements described above – risk factor 
prevalence, relative risks, and the TMRED. (9) PAFs were calculated for each risk-outcome pair (Table 
2), by sex and 5-year age group. The PAF calculations were undertaken in Statistical Analysis Software 
Version 5.1.

The following calculation was used for categorical risk factors (23):

The following calculation was used for risk factors with multiple categories, or that are classified as 
continuous:

Where:   PAF  is population attributable fraction 

  is the sum of all cardiovascular disease categories 
 c  is an index for category 
 P  is risk factor prevalence 
 RR  is relative risk

Exposure levels for risk factors that were at the TMRED, had a relative risk of 1, and hence did not 
contribute to the resulting PAFs, or the resulting disease outcome quantification.

For the condition of stroke, a proportion was applied to the resulting PAFs to account for whether 
the risk factor was linked to ischaemic or haemorrhagic stroke, or both. (1) This accounted for the 
proportion of strokes in Australia which are ischaemic as opposed to haemorrhagic. For haemorrhagic 
stroke, a proportion of 0.225 was applied to the PAF, and for ischaemic stroke, a proportion of 0.776 
was applied to the PAF. (1)
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Scenario modelling
The methodology for this scenario modelling is based primarily on a scenario modelling study 
undertaken by the AIHW, as an extension project of the ABDS 2011. The ABDS scenario modelling 
study estimated the disease burden (in DALYs) for dementia attributable to vascular diseases and risk 
factors, based on ABDS 2011 disease burden estimates. (28) The study projected risk factor and disease 
prevalence to 2020 and utilised PAFs to estimate attributable disease in 2020 under two scenarios, 
using a trend scenario; if risk factor trends were to continue on their current path, and a target scenario 
based on the WHO’s 2025 NCD targets. (28) This methodology by the AIHW aligned closest with the 
feasibility and aims of this study, and underpinned the methods used here.

For this study, attributable cardiovascular disease outcomes were calculated for 2025 under the 
following three scenarios:

1. No change – Assumes that risk factor prevalence does not change from 2014 to 2025;

2. Current trend – Assumes that risk factor prevalence continues on its current trend to 2025;

3. Target – Assumes that risk factor prevalence meet the 2025 targets. Target scenarios are based on 
the WHO’s 2025 NCD targets, as well as expert advice (Table 4).

Due to the limitations of only having two data points for cholesterol, resulting in an unrealistic predicted 
cholesterol prevalence, only two scenarios (no change and target scenarios) are reported for cholesterol. 
Similarly, only two scenarios (current trend and target scenarios) are reported for high BMI, due to the 
target scenario being the same as a no change scenario (the WHO target is for no further increase in 
obesity). 

No change scenario
This scenario assumes no change in the prevalence from 2014 to 2025. Prevalence data for 2014 
was used for the no change scenario, along with 2010 relative risks to calculate PAFs for 2025. It was 
assumed that relative risks would remain unchanged from 2010 to 2025.

Current trend scenario
Risk factor prevalence trends were projected to 2025 using linear regression for the current trend 
scenario, except for tobacco use trends which were projected to 2020 to account for the five-year lag 
between exposure and outcome. These projections assume that current behaviours and public health 
interventions will remain in place, and will continue to have the same effect on population trends until 
2025. This method to predict risk factor prevalence has been used in similar scenario modelling studies. 
(18, 28)

Target scenario - Rationale for target selection
The targets chosen for scenario modelling of risk factor reductions were adapted from the WHO’s 
Global Action Plan for the Prevention and Control of NCDs 2013-2020, (19) based on evidence from 
elsewhere and guided by expert advice (Table 4). The Australian government has assessed these targets 
and indicators and identified them as being largely relevant to Australia. (29) Australia’s progress against 
these targets has been tracked independently for 2015, against the 2010 baseline. (30) Of the risk factors 
relevant to this project, daily tobacco smoking is the sole risk factor to have made progress so far, and 
is on track to reach the target of 10.6% by 2025. (30) Nationally, there have been increases in obesity 
and high blood pressure prevalence from 2010 to 2015, with inadequate data available to report on 
cholesterol, diet, and physical activity. (30) These WHO targets were used to inform the targets chosen 
for this project, and applied from the reference year of 2014 to 2025. 
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Table 4 – Selected 2025 targets for modifiable cardiovascular risk factors,  
based on the WHO 2025 non-communicable disease targets, and expert advice

Risk Factor 2025 Target
High body mass index Halt the rise of obesity (BMI >30kg/m2)
Tobacco use* A 30% relative reduction in prevalence of current tobacco use
Physical inactivity** A 20% relative reduction in prevalence of insufficient physical 

activity (defined as those undertaking less than 150 minutes of 
moderate physical activity per week, or equivalent)

High blood pressure A 25% relative reduction in the prevalence of raised blood pressure 
(defined as systolic blood pressure equal to or above 140mmHg)

High cholesterol*** A 20% relative reduction in the prevalence of raised total 
cholesterol (defined as 5.0mmol/L or higher)

Low fruit intake*** Increase intake by 1 serve per day (1 serve defined as 150 grams)
Low vegetable intake*** Increase intake by 2 serves per day (1 serve defined as 75 grams)

* The target for tobacco use is for people aged 30 years and over; for all other risk factors it is for people 
aged 25 years and over. 
** The target for physical inactivity is based on both expert advice, and the assessment of the WHO 2025 
NCD Targets by the Australian government, who identified that previous physical inactivity targets for 
Australia have included a larger relative reduction. (29)  
*** The targets for these risk factors have been modified as per expert advice.

For physical activity, previous targets have been set aiming for a 15% relative reduction in the 
prevalence of insufficient physical activity in Australia. (29) Consequently, expert advice sought for this 
project resulted in the selection of a target of a 20% relative reduction in the prevalence of insufficient 
physical activity. (31)

The risk factors of high cholesterol, and low fruit and low vegetable intake were identified as indicators 
for the WHO 2025 NCD targets, but were not included as part of the nine voluntary global targets. 
(32) A WHO Discussion Paper preceding the selection and publication of the final targets proposed a 
20% relative reduction in the prevalence of raised total cholesterol (≥5.0mmol/L), which is based on 
feasibility of achievements seen by the WHO in the top 10th centile of countries during the period of 
1980-2010. (33) A similar target (20% relative reduction in the prevalence of raised total cholesterol 
(≥6.2mmol/L)) was used for cholesterol for a similar scenario modelling study in the US, (13) with the 
target defined by the American Heart Association. (14) The same target of a 20% relative reduction has 
been selected for use in this project.

Feasible targets for low fruit intake and low vegetable intake could not be readily identified within 
the literature. The WHO’s NCD 2025 targets include fruit and vegetable intake as an indicator, of 
“Age-standardised prevalence of persons (aged 18+ years) consuming less than five total servings (400 
grams) of fruit and vegetables per day”. (32) Australian dietary guidelines for minimum recommended 
intake have been shown to align with the WHO guideline of 400 grams per day. (34) Australian 
dietary guidelines are an ‘at least’ recommendation and are considered achievable, having been 
modelled against Australia’s food supply and patterns of food consumption. (35) Basing a target on the 
minimum recommended guidelines wasn’t deemed appropriate for this project given the variation in 
the recommended intake of fruit and vegetable servings by age and gender. As such, the targets of an 
increase of 1 serve of fruit per day, and an increase of 2 serves of vegetables per day, were selected 
for the respective fruit and vegetable targets. A larger increase in vegetable intake would be required 
proportionally to meet minimum recommendations. These targets are similar to those that were set as 
part of the National Partnership Agreement on Preventive Health, which aimed to increase the mean 
number of daily serves of fruit by 0.6 and vegetables by 1.5 serves from 2009 to 2015. (36)
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Target scenario - methods
For the PAF calculations under the target scenario, the selected targets were applied to the prevalence 
data of each risk factor in the baseline year of 2014. Given the burden of disease methodology 
quantifies disease burden from the TMRED for each risk factor, this often doesn’t align with the 
definitions used in the targets. For example, the TMRED for systolic blood pressure is 115mmHg, 
whereas the target is a 25% relative reduction in the prevalence of raised blood pressure, where raised 
blood pressure is defined as ≥140mmHg. This meant that the prevalence reduction couldn’t be applied 
directly to the total 2014 prevalence, but required a method of redistributing those at risk who are above 
the TMRED (or below the TMRED for fruit intake and vegetable intake) to be situated within the non-risk 
category ie. the TMRED. 

To account for this, the method by Huffman et al. (2013) was used. (13) This method applied targets by 
redistributing the prevalence that was affected by the target reduction, into the TMRED category. (13) 
This method based the redistribution for each risk factor by using the categories of Poor, Intermediate 
and Ideal cardiovascular health that were defined by the American Heart Association, as part of 
the process of setting national goals for cardiovascular disease reduction and health promotion and 
monitoring their outcomes. (13, 14) This allowed for categorisation of continuous variables, for ease of 
redistribution, and targets were applied by reducing the prevalence in the Poor category, and shifting it 
into the Ideal category. (13) This project followed a similar method by applying the risk factor reduction 
and redistributing the prevalence to the TMRED. 

For categorical variables, for example tobacco, this involved moving 30% of the prevalence for each 
sex and age group from the current smoker category into the non-smoker category ie. the TMRED. For 
continuous variables, for example blood pressure, 25% of the prevalence of those with a systolic blood 
pressure equal to or higher than 140mmHg were moved into the TMRED of 115mmHg.

Quantifying attributable cardiovascular disease outcomes in 2014  
and 2025
Cardiovascular disease outcomes attributable to the selected risk factors were estimated for 2014, by 
applying 2014 PAFs for each risk factor to actual WA hospitalisations, deaths and hospitalisation costs, 
by sex, 5-year age groups and cardiovascular disease categories.

For 2025, cardiovascular disease outcomes attributable to modifiable risk factors were quantified by 
applying risk factor PAFs for the three different scenarios to projected WA hospitalisations, deaths and 
hospitalisation costs, by sex, 5-year age groups and cardiovascular disease categories. 

Identifying cardiovascular disease events
Each of the 10 cardiovascular disease categories encompassed a range of ICD-10-AM codes (37) for 
hospitalisations, and ICD-10 codes for mortality, which were supplied by the AIHW. The ICD-10-AM 
and ICD-10 codes used are summarised in Appendix B. Hospitalisations and deaths were only included 
where cardiovascular disease is the principal diagnosis or cause of death.

 

Hospitalisations
Cardiovascular disease related hospitalisations for WA were obtained from the WA Hospital Morbidity 
Data System, which includes hospital separations from all public and private hospitals in WA. Hospital 
separations are defined as each time an episode of care for a patient ceases. Hospital separations 
are referred to as hospitalisations in this report, and include hospitalisations for WA residents only. 
Hospitalisations were extracted using ICD-10-AM codes as provided by the AIHW (Appendix B). 
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Hospitalisations were projected to 2025 using hospitalisation data from 2005-2015, projected against 
the estimated 2025 WA population from Band ‘C’ of the WA Department of Planning’s projections 
which contains the median population forecasts. (38) The population forecasts undertaken by the WA 
Department of Planning assume current fertility, mortality and migration trends will continue. (38) The 
hospital projections were undertaken using the exponential weighted moving average method for each 
cardiovascular disease category, by sex and 5 year age groups, a method that has been used previously 
for similar purposes. (39) This method places the greatest weighting on the most recent years of data to 
guide projections, and is described in detail elsewhere. (40) 

Deaths
Cardiovascular disease related deaths for WA were obtained from the WA Death Registrations database, 
which includes all reported deaths in WA by calendar year by ICD-10 codes. Death data for WA 
residents from 2003-2012 were extracted by ICD-10 codes for WA residents only, and aggregated by 
sex, 5-year age group, and cardiovascular disease categories; 2012 was the final year of full available 
death data at the time of this study.

Deaths for 2014 and 2025 were projected using the same method as described for hospitalisation 
projections, using death data from 2003-2012. 

The number of hospitalisations and deaths may be affected by error due to rounding.

Hospitalisation costs
Cardiovascular disease related hospitalisation costs were obtained from the WA Hospital Morbidity Data 
System, based on average diagnosis-related group (DRG) costs, and includes both public and private 
hospitals. The 2014 costs for cardiovascular disease related hospital separations were estimated using 
2014 hospital costs adjusted for the consumer price index for the 2013-14 financial year. The last full 
year of hospital cost data available was for the 2013-14 financial year. To estimate the full year of 2014 
hospitalisation costs, the second half of the 2014 calendar year was adjusted for inflation by discounting 
to the 2013-14 financial year by a reduction of 1.8%, as per the ABS’s consumer price index, published 
quarterly. (41) 

The 2025 hospital costs were estimated using historical cost data from 2003-2013 (adjusted for inflation 
to the 2013-14 financial year). The hospital costs for 2025 were estimated using a multiple linear 
regression model, with average costs modelled separately for each cardiovascular disease category, and 
taking into account age and sex. This cost modelling made numerous assumptions, these include, but 
are not limited to: the assumption that the hospitalisation cost trends seen from 2003-2013 will continue 
into the future; that the average costs will follow these trends, without external influences due to new 
treatments that may increase or decrease these costs; that policy and economic factors would stay the 
same. These estimates are not forecasts, and do not take into account the many external influences that 
are likely to occur, and as such they need to be used with caution. 

The estimated hospital costs attributable to modifiable risk factors in 2014 and 2025 were calculated by 
applying the PAFs for each risk factor to the 2014 and 2025 hospital costs. 

All costs presented in this report have been discounted to the financial year 2013-14 and are presented 
for the financial year 2013-14, in Australian dollars.

Ethics
Ethical approval was granted by the WA Department of Health’s Human Research Ethics Committee 
(reference number 2016/52) and the Western Australian Aboriginal Health Ethics Committee (reference 
number 741), as part of the WABoDS ethics application. 
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Results
In 2014, an estimated 44,527 hospital separations and 4,047 deaths were due to 
cardiovascular disease in WA, for adults aged 25 years and above. See Appendix A, Table 1 
for a summary of hospitalisations and deaths in 2014 and 2025.

Cardiovascular diseases represented approximately 4.4% of all hospitalisations in WA in 
2014. Hospitalisations due to cardiovascular disease are estimated to increase by 50% from 
2014, to 66,739 in 2025. The largest increases are predicted to occur in the 65 year and 
over age groups for both males and females (range 53-75% increase). 

Deaths due to cardiovascular disease are estimated to decrease from the year 2014 to 2025 
by 11% to 3,602 deaths, with the main decreases predicted to occur in the 75-84 year age 
group. Increases are predicted to occur in the younger age groups up to 54 years (range 48-
150% increase)

Total hospitalisation costs for cardiovascular disease in WA in 2014, for adults aged 25 
years and over, were estimated at $400.4 million. Of these, more hospitalisation costs 
were incurred for males than females, with hospitalisations for males accounting for 
approximately 61.8% of all costs.

The predicted annual hospitalisation cost for cardiovascular disease in WA in 2025, for 
adults aged 25 years and over, is estimated to be $723.5 million. 
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Attributable burden, by risk factor
High body mass index
If the trend for BMI prevalence continues at the current rate, the prevalence of high BMI is predicted to 
increase to 2025 in WA.

In 2014, an estimated 11,146 cardiovascular disease related hospitalisations (6,566 for males; 4,580 
for females) were attributed to high BMI. In 2025, this is estimated to increase to 17,716 (10,558 for 
males; 7,158 for females) if the obesity trend continues to rise as predicted according to current trends, 
representing a 59% increase in hospitalisations. If the WHO 2025 target of a halt in the rise of obesity 
is met, hospitalisations are predicted to be 15,976 in 2025 (9,311 for males; 6,665 for females), a 
reduction of 1,740 hospitalisations (or 10%) in 2025 when compared to trends continuing on their 
current rate (Figure 1). 

Figure 1 – Cardiovascular disease related hospitalisations attributable to high body  
mass index in 2014, and 2025 under current trend and target scenarios,  

for adults aged 25 years and over in WA, by sex

 
Hospitalisation costs in 2025 attributable to high BMI are estimated at $178 million if the current 
increase in obesity rates continue. Meeting the 2025 target for obesity is estimated at $160 million for 
hospitalisation costs in 2025, which would result in an $18 million reduction in hospitalisation costs 
(Figure 2), equating to a 10% reduction in predicted hospitalisation costs attributable to high body mass.

	   Males	  

	   Females	  
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Figure 2 - Estimated cardiovascular disease related hospitalisation costs attributable  
to high body mass index in 2014, and 2025 under current trend and target scenarios,  

WA, per million ($AUD 2013-14)

 

There were an estimated 550 cardiovascular disease related deaths (293 males; 258 females) attributable 
to high body mass in 2014 (Appendix A, Table 5). These are predicted to increase to 573 deaths in 2025 
(340 males; 233 females) if current obesity trends continue to increase. This increase reflects the 16% 
increase in cardiovascular disease mortality attributable to high body mass, which is predicted to occur 
for males in 2025. If the target for obesity is met, there are predicted to be 492 deaths in 2025 (265 
males; 227 females). 

Figure 3 – Cardiovascular disease deaths attributable to high body mass index  
in 2014, and 2025 under current trend and target scenarios,  

for adults aged 25 years and over in WA, by sex



25  Page 

Tobacco use
The prevalence of tobacco use is predicted to continue to decrease in WA if current trends continue to 
2025.

An estimated 16,400 hospitalisations (10,395 for males; 6,005 for females) due to cardiovascular 
disease were attributed to tobacco use in WA in 2014, for adults aged 30 years and over. 

In 2025, it is predicted that this will increase by 13% to approximately 18,526 hospitalisations (12,060 
for males; 6,467 for females) due to cardiovascular disease attributable to tobacco use in those aged 30 
years and over, if the current trend of decreasing tobacco prevalence continues to 2020 (incorporating 
the 5-year lag period between exposure and outcome). Under the no change scenario, hospitalisations 
are predicted to be 21,847 in 2025 (14,000 for males; 7,847 for females). If the 2025 tobacco target is 
met, an estimated 18,332 hospitalisations (11,749 for males; 6,583 for females) are predicted in 2025, 
which equates to 194 less hospitalisations occurring in 2025 compared to current trends continuing. 
If there is no change in tobacco prevalence from 2010 to 2020, then it is predicted that 3,515 more 
hospitalisations will occur in 2025, compared to the target being met.

Figure 4 – Cardiovascular disease related hospitalisations attributable to tobacco use  
in 2014, and 2025 under no change, current trend and target scenarios,  

for adults aged 30 years and over in WA, by sex

 

In 2014, the cost of cardiovascular disease related hospitalisations that can be attributed to tobacco use 
in WA for adults aged 30 years and over was estimated at $147 million. In 2025, this is predicted to 
increase to an estimated $196 million, in the event that current tobacco trends continue. However, if 
there is no change in tobacco prevalence from 2010 levels, the cost will be an estimated $230 million 
in 2025, compared to hospitalisation costs predicted to be an estimated $192 million in 2025 if the 
tobacco target is met. Meeting the target will prevent approximately $38 million in hospitalisation costs 
in 2025 in WA, compared to no change in tobacco use prevalence from 2014, and approximately  
$4 million in 2025 compared to current trends continuing on their current path to 2020 (Figure 5).
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Figure 5 – Estimated cardiovascular disease related hospitalisation costs  
attributable to tobacco use in 2014, and 2025 under no change,  

current trend and target scenarios, WA, per million ($AUD 2013-14) 

In 2014, the number of cardiovascular deaths attributable to tobacco for adults aged 30 years and over 
was estimated at 823 deaths (529 males; 294 females). In 2025, the deaths attributable to tobacco are 
predicted to decrease to 758 deaths (499 males; 259 females) under a no change scenario, and to 652 
deaths (432 males; 220 females) if tobacco use continues on its current trend. If the tobacco target is 
met in 2025, related deaths are predicted to decrease to 627 deaths (422 males; 205 females) in 2025. 
Meeting the tobacco target would prevent 25 deaths in 2025 when compared to the current trend 
scenario (Figure 6).

Figure 6 – Cardiovascular disease deaths attributable to tobacco  
use in 2014, and 2025 under no change, current trend and target scenarios,  

for adults aged 30 years and over in WA, by sex
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Physical inactivity
Physical inactivity is predicted to decrease in WA if current trends continue to 2025.

Physical inactivity was estimated to be attributed to 5,743 cardiovascular disease related hospitalisations 
in 2014 in WA (3,762 for males; 1,741 for females). Hospitalisations attributable to physical inactivity 
are predicted to increase by 19% to an estimated 6,846 (4,491 for males; 2,355 for females) in 2025, 
if current trends continue. Hospitalisations attributable to physical inactivity are predicted to be 7,268 
(4,751 for males; 2,517 for females) in 2025 under a no change scenario, and 6,697 (4,407 for males; 
2,290 for females) in 2025 under a target scenario. A predicted 149 hospitalisations would be prevented 
in 2025 if the target for physical activity was met compared to the current trend scenario, and 571 
hospitalisations would be prevented in 2025 if the target is met compared to a no change scenario in 
prevalence from 2014 physical activity levels (Figure 7).

Figure 7 – Cardiovascular disease related hospitalisations attributable to  
physical inactivity in 2014, and 2025 under no change, current trend and  

target scenarios, for adults aged 25 years and over in WA, by sex

Hospitalisation costs that can be attributed to physical inactivity in 2014 were estimated at $60 million. 
These costs are predicted to increase to an estimated $81 million under a current trend scenario in 
2025, and $86 million under a no change scenario in 2025. If the target for physical inactivity is met, 
hospitalisation costs would be estimated to be approximately $80 million in 2025.
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Figure 8 – Estimated cardiovascular disease related hospitalisation costs  
attributable to physical inactivity in 2014, and 2025 under no change,  
current trend and target scenarios, WA, per million ($AUD 2013-14)

Cardiovascular disease related deaths in WA that can be attributed to physical inactivity were estimated 
at 768 (432 males; 336 females) in 2014. This is predicted to decrease by 27% to 563 deaths (334 
males; 229 females) in 2025 under the current trend scenario, and to 588 deaths (352 males; 236 
females) in 2025 under a no change scenario. If the target for physical inactivity is met, an estimated 
531 deaths (323 males; 208 females) are predicted to occur in 2025, representing 32 less deaths 
occurring in 2025 than the current trend scenario, and 57 less deaths occurring in 2025 than in a no 
change scenario. 

Figure 9 – Cardiovascular disease deaths attributable to physical inactivity  
in 2014, and 2025 under no change, current trend and target scenarios,  

for adults aged 25 years and over in WA, by sex
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High blood pressure
The prevalence of high blood pressure is predicted to continue to decrease in WA if current trends 
continue to 2025.

In 2014, there were an estimated 12,977 cardiovascular disease related hospitalisations (7,825 for 
males; 5,152 for females) that are attributed to high blood pressure. This is predicted to increase by 
35% to 17,448 hospitalisations (10,545 for males; 6,903 for females) in 2025, if current trends in 
blood pressure continue. If there is no change in the prevalence of high blood pressure from 2014 
to 2025, this is predicted to increase by 46% to 18,978 hospitalisations (11,494 for males; 7,485 
for females) in 2025 (Figure 10). If the target reduction for high blood pressure is met, an estimated 
16,219 hospitalisations (9,833 for males; 6,386 for females) are predicted to occur in 2025 due to 
cardiovascular disease. Therefore, meeting the target would result in 1,229 (or 7%) less cardiovascular 
disease hospitalisations in 2025 when compared to a current trend scenario, and 2,760 less annual 
hospitalisations in 2025 when compared to a no change scenario. 

Figure 10 – Cardiovascular disease related hospitalisations attributable to  
high blood pressure in 2014, and 2025 under no change, current trend and  

target scenarios, for adults aged 25 years and over in WA, by sex

In 2014, hospitalisation costs per year that could be attributed to high blood pressure were estimated 
at $121 million. In 2025, this is predicted to increase to an estimated $192 million if current trends in 
blood pressure are to continue (the current trend scenario), and to $209 million if there is no change 
in the prevalence of high blood pressure from 2014 to 2025, representing a 59% and 73% relative 
increase respectively. If the WHO target for high blood pressure is met in 2025, hospitalisation costs 
are predicted to be an estimated $179 million in 2025; approximately $13 million less in 2025 than 
the current trend scenario, and $30 million less in 2025 compared to no change in high blood pressure 
prevalence from 2014 to 2025.

	   Males	  

	   Females	  
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Figure 11 – Estimated cardiovascular disease related hospitalisation costs  
attributable to high blood pressure in 2014, and 2025 under no change,  

current trend and target scenarios, WA, per million ($AUD 2013-14)

Cardiovascular disease related deaths that can be attributed to high blood pressure in 2014 were 
estimated at 1,161 (606 males; 555 females). In 2025, this is predicted to decrease by 18% to 947 
(482 males; 465 females) if current blood pressure trends continue, and to 997 deaths (512 males, 485 
females) if there is no change in blood pressure trends from 2014 to 2025. If the WHO target for high 
blood pressure is met in 2025, there are predicted to be approximately 848 deaths (438 males; 410 
females) in 2025, 99 less deaths than the current trend scenario, and 149 less deaths than the no change 
scenario. 

Figure 12 – Cardiovascular disease deaths attributable to high blood pressure  
in 2014, and 2025 under no change, current trend and target scenarios,  

for adults aged 25 years and over in WA, by sex
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High cholesterol
Cardiovascular related hospitalisations that could be attributed to high cholesterol in 2014 were 
estimated at 4,589 (3,118 for males; 1,472 for females). In 2025, this is predicted to increase to 
an estimated 5,715 hospitalisations (3,890 for males; 1,825 for females) if there is no change in 
cholesterol level trends from 2014 to 2025. If the target for high cholesterol is met, an estimated 4,987 
hospitalisations (3,398 for males; 1,589 for females) are predicted to occur in 2025. Meeting the target 
for high cholesterol is estimated to result in 728 less hospitalisations in 2025 than if there was no 
change in the cholesterol prevalence from 2014 to 2025.

Figure 13 – Cardiovascular disease related hospitalisations attributable  
to high cholesterol in 2014, and 2025 under no change and target scenarios*,  

for adults aged 25 years and over in WA, by sex

*Only two scenarios were analysed for high cholesterol, due to insufficient data points available 
to project cholesterol prevalence for a current trend scenario.

The cost of hospitalisations due to cardiovascular disease that could be attributed to high cholesterol in 
2014 was estimated at $47 million. This is predicted to increase to an estimated $67 million in 2025, in 
the event of there being no change in cholesterol prevalence between 2014 and 2025. If the target for 
high cholesterol is met, this is predicted to increase to an estimated $59 million in 2025, approximately 
$8 million less than a no change scenario in 2025.
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Figure 14 – Estimated cardiovascular disease related hospitalisation costs  
attributable to high cholesterol in 2014, and 2025 under no change  

and target scenarios, WA, per million ($AUD 2013-14) 

In 2014, there were an estimated 529 cardiovascular disease related deaths (329 males; 201 females) 
that could be attributed to high cholesterol. In 2025 this is predicted to decrease to an estimated 406 
deaths (277 males; 129 females) if there is no change in cholesterol levels between 2014 and 2025, 
and to 351 deaths (241 males; 110 females) if the target for high cholesterol is met in 2025. Meeting the 
target for high cholesterol is estimated to result in 54 less deaths due to cardiovascular disease in 2025.

Figure 15 – Cardiovascular disease deaths attributable to high cholesterol  
in 2014, and 2025 under no change and target scenarios,  

for adults aged 25 years and over in WA, by sex
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Low fruit intake
The prevalence of low fruit intake is predicted to continue to increase in WA if current trends continue 
to 2025.

There were an estimated 1,298 cardiovascular disease related hospitalisations (892 for males; 406 for 
females) that could be attributed to low fruit intake in 2014. These are predicted to increase to 1,776 
hospitalisations (1,173 for males; 602 for females) in 2025 if current trends in low fruit intake continue 
to 2025 and to 1,651 hospitalisations (1,122 for males; 529 for females) in 2025 if there is no change in 
the prevalence of low fruit intake from 2014 to 2025, representing a relative increase of 37% and 27%, 
respectively. If the target for fruit intake is met, there are predicted to be 307 hospitalisations attributable 
to low fruit intake in 2025; with a marked decrease in hospitalisations for males in 2025 (214 for males; 
93 for females). Meeting the target would result in 1,469 less hospitalisations in 2025 when compared 
to the current trend scenario, and 1,344 less hospitalisations in 2025 when compared to the no change 
scenario, representing a relative reduction in hospitalisations by 83% and 81%, respectively.

Figure 16 – Cardiovascular disease related hospitalisations attributable  
to low fruit intake in 2014, and 2025 under no change, current trend and  

target scenarios, for adults aged 25 years and over in WA, by sex

 
Hospitalisation costs attributable to low fruit intake in 2014 were estimated at $15 million. This is 
predicted to increase to $22 million in 2025 if current trends of fruit intake continue, and to $21 million 
in 2025 if there is no change in the population level of fruit intake from 2014 to 2025, reflecting an 
approximate 47% and 40% increase in hospitalisation costs, respectively. If the target for fruit intake is 
met, hospitalisation costs are predicted to be an estimated $4 million in 2025, which would result in 
costs of approximately $18 million less than the current trend scenario in 2025, and $17 million less 
than the no change scenario in 2025, representing an estimated reduction in hospitalisation costs by 
82% and 81%, respectively.
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Figure 17 – Estimated cardiovascular disease related hospitalisation costs  
attributable to low fruit intake in 2014, and 2025 under no change, current trend  

and target scenarios, WA, per million ($AUD 2013-14) 

In 2014, an estimated 157 deaths (96 males; 61 females) due to cardiovascular disease could be 
attributed to low fruit intake. In 2025 this is predicted to decrease to 135 deaths (83 males; 52 females) 
if current trends in fruit intake continue and to 128 deaths (80 males; 48 females) if there is no change 
in fruit intake at a population level from 2014 to 2025. If the target is met for fruit intake, there are 
predicted to be 22 deaths (15 males; 8 females) attributable to low fruit intake in 2025. Meeting the 
target is predicted to result in 113 less deaths when compared to the current trend scenario, and 106 
less deaths when compared to the no change scenario.

Figure 18 – Cardiovascular disease deaths attributable to low fruit intake in 2014,  
and 2025 under no change, current trend and target scenarios,  

for adults aged 25 years and over in WA, by sex
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Low vegetable intake
The prevalence of low vegetable intake is predicted to continue to increase in WA if current trends 
continue to 2025.

In 2014, there were an estimated 2,278 hospitalisations (1,515 for males; 763 for females) due to 
cardiovascular disease that could be attributed to low vegetable intake. In 2025, this is predicted to 
increase to an estimated 3,317 (2,164 for males; 1,153 for females) if the current trends in vegetable 
intake continue, and to 2,928 (1,924 for males; 1,004 for females) if there is no change in the 
prevalence of low vegetable intake at a population level from 2014 to 2025, representing a relative 
increase of 46% and 29%, respectively. If the target for low vegetable intake is met, the number of 
hospitalisations is predicted to decrease to 1,067 (728 for males; 340 for females) in 2025. Meeting the 
target for low vegetable intake would result in 2,250 less hospitalisations in 2025 when compared to the 
current trend scenario, and 1,861 hospitalisations in 2025 when compared to the no change scenario, 
representing a potential relative reduction in hospitalisations of 68% and 64%, respectively.

Figure 19 - Cardiovascular disease related hospitalisations attributable to  
low vegetable intake in 2014, and 2025 under no change, current trend and target scenarios,  

for adults aged 25 years and over in WA, by sex

 

In 2014, hospitalisation costs for cardiovascular disease that could be attributed to low vegetable 
intake were estimated at $26 million. This is predicted to increase to an estimated $42 million in 2025 
if current trends in vegetable intake continue, and to an estimated $37 million in 2025 if there is no 
change in the prevalence of vegetable intake between 2014 and 2025, representing an increase by 
approximately 62% and 42%, respectively. If the 2025 target for vegetable intake is met, costs are 
estimated to be $13 million. Meeting the target would result in $28 million less in hospitalisation costs 
in 2025 when compared to the current trend scenario, and $23 million less in hospitalisation costs in 
2025 when compared to a no change scenario, representing a reduction in hospitalisation costs by 
approximately 67% and 62%, respectively.
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Figure 20 – Estimated cardiovascular disease related hospitalisation costs attributable to low  
vegetable intake in 2014, and 2025 under no change, current trend and target scenarios,  

WA, per million ($AUD 2013-14)

In 2014, an estimated 309 cardiovascular deaths (174 males; 135 females) were attributable to low 
vegetable intake. This is predicted to decrease to an estimated 278 deaths (159 males; 119 females) in 
2025 if the current trend of low vegetable intake continues, and to 247 deaths (142 males; 105 females) 
in 2025 if there is no change from 2014 to 2025 in the levels of vegetable intake. Meeting the target for 
low vegetable intake is predicted to decrease deaths to an estimated 89 in 2025 (54 males; 35 females), 
which would result in 189 less deaths in 2025 under the current trend scenario, and 158 less deaths 
in 2025 under the no change scenario, representing a relative reduction of deaths by 68% and 64%, 
respectively.

Figure 21 – Cardiovascular disease deaths attributable to low vegetable intake in 2014, and 2025  
under no change, current trend and target scenarios, for adults aged 25 years and over in WA, by sex
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Discussion
Cardiovascular disease can be attributed to a variety of modifiable risk factors, which are preventable 
through primary and secondary prevention measures.  The WHO 2025 NCD targets aim to reduce 
preventable NCD burden through the reduction of modifiable risk factors. (19) This study found that 
meeting the WHO targets for select modifiable cardiovascular risk factors will prevent cardiovascular 
disease related hospitalisations and deaths, and result in a reduction in hospitalisation costs in 2025 
in WA, when compared to risk factors continuing on their current trends. Investing in public health 
measures to prevent and reduce modifiable risk factors for cardiovascular disease in WA is an essential 
component in preventing hospitalisations and deaths, with the potential to reduce cardiovascular 
disease related costs to the State health system. 

This study found that the number of cardiovascular disease related hospitalisations are predicted 
to increase in 2025, with a decrease in mortality. In Australia, there has been a general decrease in 
cardiovascular disease related mortality and hospitalisations over the past decade. (42) Coronary heart 
disease has experienced a marked decrease in mortality, though for some age groups this decrease has 
slowed in the past decade. (43) This decrease can be attributed to a reduction in modifiable risk factors, 
particularly smoking, high cholesterol and high blood pressure, and to improved medical interventions 
and management. (42, 43) Despite these declines, Sarink et al. (2014) projected cardiovascular disease 
prevalence in WA to 2045, and suggested that increases in prevalence are likely to occur. (44)

Cardiovascular disease related hospitalisations were estimated to account for 4.4% of all hospitalisations 
in 2014 in WA. This is much lower than the 10% that has been reported elsewhere, (45) likely due 
to our study only taking principal diagnosis into account. The reason for the differences between 
males and females reflect both the demographics of cardiovascular disease, and risk factor prevalence 
between sexes.

Comparison of the target scenario for all seven modifiable cardiovascular risk factors studied, as 
opposed to the current trend scenario occurring, found that achieving the target for vegetable intake 
would prevent the largest number of hospitalisations, 2,250 (or 68% relative reduction), and the largest 
number of deaths, 189 (or 68% relative reduction). This equates to preventing an estimated $28 million 
in hospitalisation costs for the year 2025. Achieving the target for obesity would prevent the second 
largest number of hospitalisations, at 1,740 (or 10% relative reduction), which equates to preventing an 
estimated $18 million in hospitalisation costs in 2025 in WA. Achieving the target for fruit intake would 
prevent the second largest amount of deaths, with 112 deaths (or 83% relative reduction) prevented.

If the obesity target was met in 2025, and the current trend of increasing obesity was halted, 1,740 
hospitalisations, and 81 deaths related to cardiovascular disease could potentially be prevented 
each year in WA compared to current trends continuing. The predicted 16% relative increase in 
cardiovascular deaths attributable to obesity in males to 2025 found in this study, is concerning given 
the overall predicted decrease in cardiovascular related deaths in 2025. These findings reflect the 
predicted increase in obesity prevalence to 2025, a finding consistent with studies from the United 
Kingdom, Europe, and the US. (13, 15, 18, 46) 

Other cardiovascular disease modelling studies have set more ambitious targets for obesity reduction, 
with the American Heart Association setting a target of a 20% relative reduction in cardiovascular risk 
factors including obesity by 2020, (14) and other studies adopting reductions in BMI prevalence rather 
than just halting the increase. (15, 17) Examination of the suitability and feasibility of the WHO obesity 
target for Australia suggests that the WHO target may not be achievable given the continuing rise in 
obesity. (29, 47) Global studies have raised similar concerns regarding whether the target is achievable 
in view of this ongoing increase. (11) This is of particular concern given the disease burden due to 
obesity in Australia, (1) and the costs of obesity to the health system that have been estimated in this 
study and others. (39, 48)  As such, obesity is a key area for targeted intervention and prevention efforts.
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As the modelled trend for high cholesterol was unreliable, given the limitation of only two points of 
data available, it is not possible to determine how the target scenario would compare to current trends 
continuing to 2025. The finding of a reduction in hospitalisations and deaths, and related hospitalisation 
costs is to be expected, given the target scenario reduction is applied to the 2014 prevalence, on which 
the no change scenario is modelled. Previous data on cholesterol trends suggest a general decrease 
in population levels of high cholesterol in WA. (49) Recent findings suggest a decrease at a national 
level when 1999 levels were compared to 2011-12 levels, (50) however no recent trend data has been 
published due to limited availability of measured data. A South Australian study predicts an increase in 
cholesterol levels to 2020-2021. (51)

The greater number of hospitalisations and deaths predicted to occur under the current trend scenario 
for both low fruit intake and low vegetable intake, when compared to no change in prevalence to 
2025, reflects a predicted increase in the prevalence of both risk factors from 2014 to 2025. The 
marked difference between these two scenarios and the proposed target is a direct result of the targets 
selected for these risk factors. Selecting a larger target reduction will result in a relatively higher 
number of preventable hospitalisations and deaths, and a greater reduction in hospitalisation costs, 
when compared to the other two scenarios. Additionally, the targets selected for these risk factors are 
population level targets, which will produce a larger number of preventable hospitalisation and deaths 
than targeting high risk groups alone. Sahan et al. (2016) reported similar results, finding that increases 
in fruit and vegetable intake (from an average of 3.5 serves to 5 serves/day) were required to reduce 
coronary heart disease deaths in Turkey, with larger improvements seen when minimum recommended 
fruit and vegetable intake was met. (18) 

Maintaining the reductions in physical inactivity, tobacco use, and high blood pressure trends to 2025, 
will prevent hospitalisations and deaths in 2025 compared to no change in risk factor prevalence to 
2025. This is significant, as it highlights the need for the current level of investment to continue. 

A US study by Huffman et al. (2013) found that the risk factors of high cholesterol, high blood pressure, 
smoking and physical inactivity would result in a greater reduction in cardiovascular disease deaths if 
current trends continued, when compared to the target being met, due to the decreases occurring within 
select cardiovascular risk factors. (13) These findings are different to the findings of our study, where 
the target scenario is predicted to prevent the most deaths for all seven modifiable risk factors, however 
this may be a reflection of the magnitude of selected targets, and the predicted trends in risk factor 
prevalence in WA compared to the US study. Huffman et al. (2013) highlight the potential usefulness of 
this type of study to guide policy. (13)

One unexpected finding was that the target for tobacco is predicted to result in less hospitalisations and 
deaths than if current tobacco trends continued. Given the decrease in smoking prevalence in Australia, 
(47) it was expected that current trends would meet, and potentially overtake the target. The reason for 
this may be the use of the WHO targets, which span a longer time period than employed in this study. 
Additionally, the incorporation of the 5-year lag period meant tobacco prevalence was analysed from 
2010 to 2020 only, rather than a 15 year period, affecting the tobacco prevalence target that Australia is 
expected to reach. An analysis by the Australian Health Tracker for 2015 tobacco prevalence reported 
that Australia is currently on track to reach the WHO tobacco target by 2025. (30) This provides 
evidence that continued investment in smoking prevention and cessation is still needed even in WA.
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Strengths & Limitations
There are several strengths to this study. The study was largely based on the ABDS 2011 methodology 
by the AIHW, which is based on the GBD methods approach. (1) The GBD studies utilise rigorous, 
internationally recognised and peer-reviewed methods, which are applied in a systematic manner 
allowing for comparisons across jurisdictions. (52) Quantifying disease burden assists in guiding 
prevention efforts. (52) The methods for scenario modelling were based on a modelling study 
undertaken by the AIHW, (28) as well as other WA Department of Health reports (39, 40) and the 
literature. (13) The targets were largely based on the WHO 2025 NCD targets which are globally 
accepted. (19) 

The use of up-to-date prevalence data, which is collected in a systematic manner by credible institutions 
adds value to this study. Survey collection methods of the prevalence data are described in detail 
elsewhere. (10, 12) Cardiovascular disease outcomes of hospitalisations and deaths are routinely 
collected administrative data in WA, and are of a high quality with almost complete case enumeration 
due to the mandatory notification and rigorous collection methods employed. (53, 54) These datasets 
have been collected over many decades, which is valuable for undertaking projections. 

This study quantified the risks associated with select modifiable cardiovascular disease risk factors 
using WA specific data. This more readily allows the application of the results to the WA setting. The 
quantification of preventable cardiovascular disease outcomes through a scenario modelling approach 
can assist with policy development and guiding policy implications. (13)

There are several limitations to acknowledge when interpreting these results. The select modifiable 
cardiovascular risk factors which are examined in this report are done so in a standalone manner, and 
due to the large overlap of risk factors on the causal pathways for cardiovascular disease, the results for 
each risk factor are not additive. These risk factors have not been analysed to produce their combined 
impact, as the full spectrum of modifiable risk factors for cardiovascular disease were not included in 
this project. Cardiovascular disease interventions have been shown to be more cost-effective when an 
absolute-risk reduction approach is used, rather than addressing risk factors individually. (55) Analysing 
combined preventable outcomes would be of benefit to guide policy.

The use of the TMRED in this context has the potential to overestimate attributable disease, as it is an 
‘ideal’ level from which risk of disease starts to occur, and may not necessarily be feasible to achieve 
at a population level. (22) Although this is a method that has been extensively used throughout the 
literature, it has limitations in relation to its translation to clinical guidelines.  

PAFs were not developed for application to hospitalisations, and as such caution is required when 
interpreting these results. The relative risks used for the PAF calculations denote the relationship 
between the risk factor and prevalence of health loss in the population due to a specific cause, 
which may not translate to a hospitalisation due to that cause, due to the multifactorial nature of 
hospitalisations. This study also only considered hospitalisations and deaths where cardiovascular 
disease was the principal diagnosis, potentially underestimating the number of hospitalisations, 
deaths and hospitalisation costs attributable to cardiovascular disease. Use of hospital separations as a 
proxy for hospitalisations potentially overestimates the attributable burden, due to counting the same 
hospitalisation more than once due to a change in the episode of care. 

Several assumptions have been made within scenario modelling projections of the prevalence data, 
hospitalisations, deaths and hospitalisation costs. These projections assume that future estimates 
will follow previous trends, and that current preventive efforts and interventions relating to medical 
management access and availability will remain the same. It was assumed that the distribution of 
exposure across the population will remain the same for the current trend scenario, and that the 
2010 relative risks will remain the same in 2025. Improvements in cardiovascular disease outcomes 
could potentially result in changes in disease profile, with seemingly greater burden of other diseases 
occurring. This can’t be accounted for, however it can be assumed that improvement in risk factors will 
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have wider reaching benefits than on cardiovascular disease alone, and as such result in a healthier 
population. This would result in an underestimation of the impact that risk factor reduction could have. 

The costs presented in this report are estimates only, and are not intended for use on which to base 
program development or clinical decisions. Projecting costs is a complex process, and the methods 
used here are relatively simplistic in nature, based on numerous assumptions; that the hospitalisation 
cost trends will continue as those seen from 2003-2013 in WA, that inflation will continue to follow 
previous trends, that hospitalisation costs will not be influenced by external treatment, and that policy 
and economic factors would stay the same. 

This report is intended to highlight the difference between the various scenarios in 2025, and assist in 
guiding the public health approach for the prevention of new and existing cardiovascular disease. It 
is beyond the scope of this project to consider costs from other diseases that would be affected by a 
reduction in risk factors, the amount of investment required to achieve these targets, or the opportunity 
costs of investing in other public health investments. In addition, other costs due to primary care and 
outpatient services, emergency department visits, and medications have not been included.  

The application of the WHO targets to a shorter time frame used in this study, has the potential to 
overestimate the amount of preventable cardiovascular disease outcomes. For physical activity, there 
was a discrepancy between the target definition of physical inactivity, and the categories used for 
the burden of disease methodology, potentially resulting in an overestimation of the preventable 
cardiovascular outcomes related to physical activity for the chosen target. For fruit intake and vegetable 
intake, the application of globally derived relative risks may not be as accurate for assigning risk for 
Australia, given the different serving sizes for fruit and vegetables in Australia as compared to the WHO 
guidelines. 
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Recommendations and future directions
Given our findings, achieving the modifiable cardiovascular risk factor targets for WA 
in 2025 will require a commitment to risk factor prevention that is above and beyond 
the current level of investment. Addressing this will require timely implementation and 
surveillance of prevention measures for cardiovascular disease. This may have additional 
benefits for many other diseases, that haven’t been quantified in this study.

Of concern is the trajectory predicted for obesity if the current trend continues to 2025. 
The predicted increase in cardiovascular disease outcomes highlights the need to target the 
current obesity crisis in WA. 

Analysing a current trend scenario represents the continuation of current health promotion 
and prevention programs continuing as they are, assuming consistent impact to 2025. 
A no change scenario represents what could potentially occur if current investments in 
public health interventions were withdrawn, given the potential for divestment of health 
promotion and prevention programs. This scenario assumes that the risk factor prevalence 
remains constant, rather than current gains being reversed. If current investments in public 
health interventions are withdrawn, we would not only fail to meet the 2025 targets, but a 
substantial amount of additional cardiovascular disease related hospitalisations, deaths, and 
related costs would also be incurred.

Recommendations for future research include completing the analysis of the remaining 
cardiovascular risk factors in order to complete the picture of the preventable outcomes 
that can be achieved, particularly for alcohol and other dietary risk factors. Translating 
these findings to identify cost-effective interventions that are most likely to achieve these 
outcomes would assist in meeting the WHO targets. 

Conclusion
Cardiovascular disease continues to place a high burden on morbidity and mortality in 
Western Australia. Addressing modifiable cardiovascular risk factors through population 
health measures has the potential to reduce cardiovascular disease related hospitalisations, 
deaths and related hospitalisation costs. This has benefits at both an individual and 
societal level. Achieving the WHO 2025 Non-Communicable Disease targets will prevent 
cardiovascular disease related hospitalisations and deaths, with the potential to lead to a 
reduction in hospitalisation costs, compared to these modifiable risk factors continuing 
on their current trends. Achieving these targets is possible, as shown by several cost-
effectiveness studies. (45) Cardiovascular disease interventions have been shown to be more 
cost-effective when an absolute-risk reduction approach is used, rather than addressing risk 
factors individually. (56) Aiming to reduce multiple risk factors is the approach that should 
be applied to public health interventions for cardiovascular disease, in order to maximise 
the beneficial effects for the entire population.
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Appendix A – Further results

Cardiovascular disease related hospitalisations and deaths,  
in 2014 and 2025

Table 1 – Estimated cardiovascular disease related hospitalisations and deaths,  
2014 and 2025, Western Australia

All projections have been undertaken using the Western Australian (WA) Department of Health  
estimated weighted moving average method, and the estimated 2025 WA population from the  

WA Department of Planning. 
*2025 hospitalisation projections are based on WA morbidity data from 2005-2015 

**2014 death projections are based on WA mortality data from 2003-2012 
***2025 death projections are based on WA mortality data from 2003-2012

Note: The number of hospitalisations and deaths presented may be affected by rounding error.

Appendix A – Results 

Cardiovascular disease related hospitalisations and deaths, in 2014 and 2025 

Table	  1	  –	  Estimated	  cardiovascular	  disease	  related	  hospitalisations	  and	  deaths,	  2014	  and	  2025,	  
Western	  Australia	  
	  

	   Hospitalisations	   Deaths	  

	  	  
2014	   2025*	   2014**	   2025***	  

Males	   	  	   	  	   	  	   	  	  
25-‐34	   466	   401	   12	   28	  
35-‐44	   1123	   1446	   41	   62	  
45-‐54	   2835	   3345	   114	   169	  
55-‐64	   5304	   6740	   198	   193	  
65-‐74	   7343	   10953	   332	   188	  
75-‐84	   6133	   11139	   614	   431	  
85+	   2966	   5663	   713	   703	  
Total	   26170	   39687	   2024	   1774	  
Females	   	  	   	  	   	  	   	  	  
25-‐34	   448	   479	   <5	   12	  
35-‐44	   956	   1178	   14	   29	  
45-‐54	   1736	   2029	   38	   56	  
55-‐64	   2847	   3386	   63	   65	  
65-‐74	   3838	   6142	   153	   117	  
75-‐84	   4838	   8027	   456	   248	  
85+	   3694	   5811	   1295	   1301	  
Total	   18357	   27052	   2023	   1828	  
Combined	   	  	   	  	   	  	   	  	  
25-‐34	   914	   880	   16	   40	  
35-‐44	   2079	   2624	   55	   91	  
45-‐54	   4571	   5374	   152	   225	  
55-‐64	   8151	   10126	   261	   258	  
65-‐74	   11181	   17095	   485	   305	  
75-‐84	   10971	   19166	   1070	   679	  
85+	   6660	   11474	   2008	   2004	  
Total	   44527	   66739	   4047	   3602	  

All	  projections	  have	  been	  undertaken	  using	  the	  Western	  Australian	  (WA)	  Department	  of	  Health	  estimated	  
weighted	  moving	  average	  method,	  and	  the	  estimated	  2025	  WA	  population	  from	  the	  WA	  Department	  of	  
Planning.	  
*2025	  hospitalisation	  projections	  are	  based	  on	  WA	  morbidity	  data	  from	  2005-‐2015	  
**2014	  death	  projections	  are	  based	  on	  WA	  mortality	  data	  from	  2003-‐2012	  
***2025	  death	  projections	  are	  based	  on	  WA	  mortality	  data	  from	  2003-‐2012	  

Note: The	  number	  of	  hospitalisations	  and	  deaths	  presented	  may	  be	  affected	  by	  rounding	  error.
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High Blood pressure
 

Table 2 – Estimated number of cardiovascular disease related hospitalisations  
attributable to high blood pressure, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

	  

High Blood pressure 

Table	  2	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  hospitalisations	  attributable	  to	  high	  
blood	  pressure,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  
groups	  

	  	   	   2025	   	  

	  	  
2014	  

No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	   	  	  
25-‐34	   85	   71	   60	   65	  

35-‐44	   273	   344	   304	   308	  

45-‐54	   811	   954	   782	   850	  

55-‐64	   1777	   2221	   2261	   1922	  

65-‐74	   2600	   3797	   3125	   3257	  

75-‐84	   1658	   2945	   2879	   2470	  

85+	   621	   1162	   1134	   961	  

Total	   7825	   11494	   10545	   9833	  

Females	   	  	   	  	   	  	   	  	  

25-‐34	   90	   92	   78	   85	  

35-‐44	   230	   287	   254	   257	  

45-‐54	   498	   586	   481	   523	  

55-‐64	   939	   1112	   1132	   962	  

65-‐74	   1338	   2091	   1719	   1792	  

75-‐84	   1276	   2106	   2059	   1766	  

85+	   781	   1211	   1181	   1002	  

Total	   5152	   7485	   6903	   6386	  

Combined	   	  	   	  	   	  	   	  	  

25-‐34	   175	   164	   138	   150	  

35-‐44	   503	   632	   558	   566	  

45-‐54	   1309	   1540	   1262	   1373	  

55-‐64	   2716	   3333	   3393	   2883	  

65-‐74	   3938	   5888	   4843	   5048	  

75-‐84	   2934	   5051	   4938	   4235	  

85+	   1402	   2372	   2315	   1964	  

Total	   12977	   18978	   17448	   16219	  
     
	  

	  

High Blood pressure 

Table	  2	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  hospitalisations	  attributable	  to	  high	  
blood	  pressure,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  
groups	  

	  	   	   2025	   	  

	  	  
2014	  

No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	   	  	  
25-‐34	   85	   71	   60	   65	  

35-‐44	   273	   344	   304	   308	  

45-‐54	   811	   954	   782	   850	  

55-‐64	   1777	   2221	   2261	   1922	  

65-‐74	   2600	   3797	   3125	   3257	  

75-‐84	   1658	   2945	   2879	   2470	  

85+	   621	   1162	   1134	   961	  

Total	   7825	   11494	   10545	   9833	  

Females	   	  	   	  	   	  	   	  	  

25-‐34	   90	   92	   78	   85	  

35-‐44	   230	   287	   254	   257	  

45-‐54	   498	   586	   481	   523	  

55-‐64	   939	   1112	   1132	   962	  

65-‐74	   1338	   2091	   1719	   1792	  

75-‐84	   1276	   2106	   2059	   1766	  

85+	   781	   1211	   1181	   1002	  

Total	   5152	   7485	   6903	   6386	  

Combined	   	  	   	  	   	  	   	  	  

25-‐34	   175	   164	   138	   150	  

35-‐44	   503	   632	   558	   566	  

45-‐54	   1309	   1540	   1262	   1373	  

55-‐64	   2716	   3333	   3393	   2883	  

65-‐74	   3938	   5888	   4843	   5048	  

75-‐84	   2934	   5051	   4938	   4235	  

85+	   1402	   2372	   2315	   1964	  

Total	   12977	   18978	   17448	   16219	  
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Table 3 – Estimated number of cardiovascular disease related deaths attributable  
to high blood pressure, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

	  

Table	  3	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  deaths	  attributable	  to	  high	  blood	  
pressure,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  
groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	  	   	  	  
25-‐34	   <5	   6	   5	   6	  
35-‐44	   12	   18	   16	   16	  
45-‐54	   36	   53	   43	   47	  
55-‐64	   72	   69	   71	   60	  
65-‐74	   129	   70	   58	   61	  
75-‐84	   183	   127	   124	   107	  
85+	   172	   169	   165	   141	  
Total	   606	   512	   482	   438	  
Females	   	  	   	  	   	  	   	  	  
25-‐34	   <5	   <5	   <5	   <5	  
35-‐44	   <5	   7	   6	   6	  
45-‐54	   12	   16	   13	   14	  
55-‐64	   23	   21	   22	   18	  
65-‐74	   59	   45	   38	   39	  
75-‐84	   138	   72	   70	   61	  
85+	   319	   321	   314	   269	  
Total	   555	   485	   465	   410	  
Combined	   	  	   	  	   	  	   	  	  
25-‐34	   <5	   8	   7	   8	  
35-‐44	   15	   25	   23	   23	  
45-‐54	   48	   69	   57	   62	  
55-‐64	   95	   91	   92	   79	  
65-‐74	   188	   115	   96	   100	  
75-‐84	   321	   198	   194	   168	  
85+	   492	   490	   479	   409	  
Total	   1161	   997	   947	   848	  
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High Body Mass Index
 

Table 4 – Estimated number of cardiovascular disease related  
hospitalisations attributable to high body mass index, in 2014 and 2025,  

under various scenarios, Western Australia, by sex and 10 year age groups

 

High Body Mass Index 

Table	  4	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  hospitalisations	  attributable	  to	  high	  
body	  mass	  index,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  
age	  groups	  

	  	   2025	  
	  	  

2014	  
Current	  trend	   Target	  

Males	   	  	   	  	   	  	  
25-‐34	   183	   156	   148	  
35-‐44	   456	   632	   568	  
45-‐54	   1102	   1401	   1282	  
55-‐64	   1760	   2352	   2262	  
65-‐74	   1938	   3162	   2939	  
75-‐84	   1090	   2296	   2033	  
85+	   37	   559	   79	  
Total	   6566	   10558	   9311	  
Females	   	  	   	  	   	  	  
25-‐34	   184	   192	   198	  
35-‐44	   396	   519	   474	  
45-‐54	   668	   835	   771	  
55-‐64	   976	   1206	   1165	  
65-‐74	   1107	   1959	   1786	  
75-‐84	   1009	   1899	   1705	  
85+	   240	   547	   567	  
Total	   4580	   7158	   6665	  
Combined	   	  	   	  	   	  	  
25-‐34	   367	   348	   346	  
35-‐44	   853	   1151	   1042	  
45-‐54	   1769	   2236	   2053	  
55-‐64	   2736	   3558	   3427	  
65-‐74	   3046	   5121	   4725	  
75-‐84	   2099	   4195	   3738	  
85+	   277	   1107	   645	  
Total	   11146	   17716	   15976	  
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Table 5 – Estimated number of cardiovascular disease related deaths  
attributable to high body mass index, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

	  

Table	  5	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  deaths	  attributable	  to	  high	  body	  mass	  
index,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  groups	  

	  	   2025	  
	  	  

2014	  
Current	  trend	   Target	  

Males	   	  	   	  	   	  	  
25-‐34	   <5	   9	   9	  
35-‐44	   15	   25	   23	  
45-‐54	   40	   64	   58	  
55-‐64	   59	   61	   59	  
65-‐74	   76	   48	   45	  
75-‐84	   91	   72	   64	  
85+	   8	   59	   8	  
Total	   293	   340	   265	  
Females	   	  	   	  	   	  	  
25-‐34	   <5	   <5	   <5	  
35-‐44	   <5	   11	   10	  
45-‐54	   13	   19	   17	  
55-‐64	   18	   18	   18	  
65-‐74	   37	   30	   27	  
75-‐84	   77	   46	   41	  
85+	   107	   106	   110	  
Total	   258	   233	   227	  
Combined	   	  	   	  	   	  	  
25-‐34	   6	   13	   13	  
35-‐44	   19	   36	   33	  
45-‐54	   52	   83	   76	  
55-‐64	   77	   80	   77	  
65-‐74	   112	   78	   72	  
75-‐84	   168	   118	   105	  
85+	   115	   165	   118	  
Total	   550	   573	   492	  
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Tobacco Use
 

Table 6 – Estimated number of cardiovascular disease related hospitalisations  
attributable to tobacco use, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

 

Tobacco Use 

Table	  6	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  hospitalisations	  attributable	  to	  
tobacco	  use,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  
groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	  	   	  	  
30-‐34	   198	   173	   170	   164	  
35-‐44	   877	   1076	   970	   1014	  
45-‐54	   2183	   2534	   1878	   2344	  
55-‐64	   3238	   4054	   3860	   3499	  
65-‐74	   2658	   3893	   3127	   3067	  
75-‐84	   919	   1662	   1506	   1219	  
85+	   322	   610	   550	   441	  
Total	   10395	   14000	   12060	   11749	  
Females	   	  	   	  	   	  	   	  	  
30-‐34	   192	   216	   168	   199	  
35-‐44	   715	   873	   498	   804	  
45-‐54	   1307	   1520	   1404	   1396	  
55-‐64	   1607	   1876	   1837	   1604	  
65-‐74	   1406	   2116	   1439	   1681	  
75-‐84	   502	   821	   740	   595	  
85+	   275	   425	   381	   304	  
Total	   6005	   7847	   6467	   6583	  
Combined	   	  	   	  	   	  	   	  	  
30-‐34	   390	   388	   338	   363	  
35-‐44	   1591	   1949	   1468	   1818	  
45-‐54	   3490	   4053	   3281	   3740	  
55-‐64	   4845	   5930	   5697	   5104	  
65-‐74	   4064	   6009	   4566	   4748	  
75-‐84	   1422	   2483	   2246	   1814	  
85+	   598	   1034	   931	   745	  
Total	   16399	   21847	   18526	   18332	  
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Table 7 – Estimated number of cardiovascular disease related deaths  
attributable to tobacco use, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

	  

Table	  7	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  deaths	  attributable	  to	  tobacco	  use,	  in	  
2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	  	   	  	  
30-‐34	   7	   16	   16	   15	  
35-‐44	   33	   49	   44	   46	  
45-‐54	   87	   132	   97	   123	  
55-‐64	   116	   105	   103	   91	  
65-‐74	   118	   61	   49	   49	  
75-‐84	   90	   59	   54	   43	  
85+	   78	   77	   69	   56	  
Total	   529	   499	   432	   422	  
Females	   	  	   	  	   	  	   	  	  
30-‐34	   <5	   <5	   <5	   <5	  
35-‐44	   9	   18	   9	   16	  
45-‐54	   28	   38	   36	   35	  
55-‐64	   36	   28	   28	   24	  
65-‐74	   57	   41	   27	   32	  
75-‐84	   53	   24	   21	   17	  
85+	   110	   108	   97	   77	  
Total	   294	   259	   220	   205	  
Combined	   	  	   	  	   	  	   	  	  
30-‐34	   10	   18	   18	   18	  
35-‐44	   42	   67	   53	   62	  
45-‐54	   115	   171	   133	   158	  
55-‐64	   152	   133	   131	   115	  
65-‐74	   175	   102	   76	   81	  
75-‐84	   143	   83	   75	   61	  
85+	   187	   184	   166	   133	  
Total	   823	   758	   652	   627	  
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Physical Inactivity
 

Table 8 – Estimated number of cardiovascular disease related hospitalisations  
attributed to physical inactivity, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

 

Physical Inactivity 

Table	  8	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  hospitalisations	  attributed	  to	  physical	  
inactivity,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  
groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	  	   	  	  
25-‐34	   33	   36	   36	   35	  
35-‐44	   189	   214	   201	   203	  
45-‐54	   617	   681	   620	   644	  
55-‐64	   1016	   1125	   1068	   1053	  
65-‐74	   1086	   1401	   1339	   1298	  
75-‐84	   628	   967	   909	   883	  
85+	   193	   326	   318	   291	  
Total	   3762	   4751	   4491	   4407	  
Females	   	  	   	  	   	  	   	  	  
25-‐34	   31	   20	   20	   19	  
35-‐44	   99	   130	   127	   122	  
45-‐54	   284	   343	   320	   323	  
55-‐64	   429	   473	   471	   439	  
65-‐74	   478	   607	   585	   555	  
75-‐84	   421	   607	   500	   540	  
85+	   240	   336	   331	   292	  
Total	   1741	   2517	   2355	   2290	  
Combined	   	  	   	  	   	  	   	  	  
25-‐34	   64	   57	   56	   54	  
35-‐44	   287	   344	   329	   325	  
45-‐54	   901	   1024	   940	   967	  
55-‐64	   1445	   1599	   1540	   1492	  
65-‐74	   1563	   2008	   1924	   1853	  
75-‐84	   1049	   1575	   1409	   1423	  
85+	   433	   662	   649	   583	  
Total	   5743	   7268	   6846	   6697	  
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Table 9 – Estimated number of cardiovascular disease related deaths 
attributable to physical inactivity, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

	  

Table	  9	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  deaths	  attributable	  to	  physical	  
inactivity,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  
groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	  	   	  	  
25-‐34	   <5	   8	   8	   8	  
35-‐44	   16	   22	   21	   21	  
45-‐54	   42	   60	   54	   56	  
55-‐64	   63	   54	   51	   50	  
65-‐74	   84	   29	   28	   27	  
75-‐84	   117	   67	   64	   61	  
85+	   106	   111	   108	   99	  
Total	   432	   352	   334	   323	  
Females	   	  	   	  	   	  	   	  	  
25-‐34	   <5	   <5	   <5	   <5	  
35-‐44	   <5	   <5	   <5	   <5	  
45-‐54	   11	   12	   12	   11	  
55-‐64	   16	   7	   7	   6	  
65-‐74	   34	   22	   21	   20	  
75-‐84	   84	   20	   17	   18	  
85+	   187	   170	   167	   147	  
Total	   336	   236	   229	   208	  

Combined	   	  	   	   	  	   	   

25-‐34	   5	   9	   9	   9	  
35-‐44	   20	   27	   25	   25	  
45-‐54	   53	   72	   66	   68	  
55-‐64	   79	   60	   58	   56	  
65-‐74	   118	   51	   49	   47	  
75-‐84	   201	   88	   81	   79	  
85+	   293	   281	   276	   247	  
Total	   768	   588	   563	   531	  
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High Cholesterol

Table 10 – Estimated number of cardiovascular disease related hospitalisations  
attributable to high cholesterol, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

 

High Cholesterol 

Table	  10	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  hospitalisations	  attributable	  to	  high	  
cholesterol,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  
groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Target	  

Males	   	  	   	  	   	  	  
25-‐34	   26	   28	   25	  
35-‐44	   169	   190	   170	  
45-‐54	   606	   666	   591	  
55-‐64	   897	   989	   865	  
65-‐74	   845	   1093	   955	  
75-‐84	   452	   709	   609	  
85+	   123	   215	   183	  
Total	   3118	   3890	   3398	  
Females	   	  	   	  	   	  	  
25-‐34	   23	   15	   13	  
35-‐44	   84	   110	   98	  
45-‐54	   268	   323	   285	  
55-‐64	   358	   392	   342	  
65-‐74	   343	   428	   373	  
75-‐84	   264	   375	   321	  
85+	   131	   183	   156	  
Total	   1472	   1825	   1589	  
Combined	   	  	   	  	   	  	  
25-‐34	   48	   43	   39	  
35-‐44	   253	   300	   268	  
45-‐54	   874	   989	   876	  
55-‐64	   1255	   1380	   1207	  
65-‐74	   1188	   1521	   1329	  
75-‐84	   717	   1084	   930	  
85+	   255	   398	   338	  
Total	   4589	   5715	   4987	  
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Table	  11	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  deaths	  attributable	  to	  high	  
cholesterol,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  
groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Target	  

Males	   	  	   	  	   	  	  
25-‐34	   <5	   6	   6	  
35-‐44	   14	   20	   18	  
45-‐54	   41	   59	   52	  
55-‐64	   55	   47	   41	  
65-‐74	   65	   22	   19	  
75-‐84	   81	   45	   39	  
85+	   68	   77	   66	  
Total	   329	   277	   241	  
Females	   	  	   	  	   	  	  
25-‐34	   <5	   <5	   <5	  
35-‐44	   <5	   <5	   <5	  
45-‐54	   10	   11	   10	  
55-‐64	   13	   5	   <5	  
65-‐74	   23	   13	   11	  
75-‐84	   48	   <5	   <5	  
85+	   103	   90	   77	  
Total	   201	   129	   110	  
Combined	   	  	   	  	  
25-‐34	   <5	   7	   7	  
35-‐44	   18	   24	   21	  
45-‐54	   51	   70	   62	  
55-‐64	   69	   52	   46	  
65-‐74	   87	   35	   31	  
75-‐84	   129	   50	   42	  
85+	   171	   167	   142	  
Total	   529	   406	   351	  

 

Table 11 – Estimated number of cardiovascular disease related deaths attributable  
to high cholesterol, in 2014 and 2025, under various scenarios, Western Australia,  

by sex and 10 year age groups
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Low Fruit Intake

Table 12 – Estimated number of cardiovascular disease related hospitalisations  
attributable to low fruit intake, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

 

Low Fruit Intake 

Table	  12	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  hospitalisations	  attributable	  to	  low	  
fruit	  intake,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  
groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	  	   	  	  
25-‐34	   14	   14	   12	   <5	  
35-‐44	   59	   74	   72	   15	  
45-‐54	   171	   201	   198	   43	  
55-‐64	   248	   281	   307	   58	  
65-‐74	   235	   300	   314	   56	  
75-‐84	   127	   189	   203	   31	  
85+	   39	   63	   68	   10	  
Total	   892	   1122	   1173	   214	  
Females	   	  	   	  	   	  	   	  	  
25-‐34	   13	   10	   9	   <5	  
35-‐44	   33	   50	   52	   10	  
45-‐54	   83	   102	   124	   21	  
55-‐64	   88	   101	   116	   18	  
65-‐74	   81	   107	   134	   18	  
75-‐84	   69	   103	   107	   16	  
85+	   41	   57	   60	   9	  
Total	   406	   529	   602	   93	  
Combined	   	  	   	  	   	  	   	  	  
25-‐34	   26	   24	   21	   <5	  
35-‐44	   92	   124	   124	   25	  
45-‐54	   253	   302	   322	   63	  
55-‐64	   336	   382	   423	   76	  
65-‐74	   316	   406	   448	   74	  
75-‐84	   195	   292	   310	   46	  
85+	   80	   121	   128	   19	  
Total	   1298	   1651	   1776	   307	  
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Table 13 – Estimated number of cardiovascular disease related deaths  
attributable to low fruit intake, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

	  

Table	  13	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  deaths	  attributable	  to	  low	  fruit	  
intake,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	  	   	  	  
25-‐34	   <5	   <5	   <5	   <5	  
35-‐44	   5	   7	   7	   <5	  
45-‐54	   11	   15	   15	   <5	  
55-‐64	   15	   13	   15	   <5	  
65-‐74	   19	   7	   8	   <5	  
75-‐84	   24	   14	   15	   <5	  
85+	   21	   20	   22	   <5	  
Total	   96	   80	   83	   15	  
Females	   	  	   	  	   	  	   	  	  
25-‐34	   <5	   <5	   <5	   <5	  
35-‐44	   <5	   <5	   <5	   <5	  
45-‐54	   <5	   <5	   <5	   <5	  
55-‐64	   <5	   <5	   <5	   <5	  
65-‐74	   7	   5	   6	   <5	  
75-‐84	   15	   6	   6	   <5	  
85+	   31	   30	   31	   <5	  
Total	   61	   48	   52	   8	  

Combined	   	  	   	   	  	   	   

25-‐34	   <5	   <5	   <5	   <5	  
35-‐44	   6	   8	   8	   <5	  
45-‐54	   15	   18	   19	   <5	  
55-‐64	   19	   15	   17	   <5	  
65-‐74	   25	   12	   14	   <5	  
75-‐84	   39	   20	   22	   <5	  
85+	   53	   50	   52	   8	  
Total	   157	   128	   135	   22	  
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Low Vegetable Intake

 
Table 14 – Estimated number of cardiovascular disease related hospitalisations  

attributable to low vegetable intake, in 2014 and 2025, under various scenarios,  
Western Australia, by sex and 10 year age groups

 

Low Vegetable Intake 

Table	  14	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  hospitalisations	  attributable	  to	  low	  
vegetable	  intake,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  
age	  groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	  	   	  	  
25-‐34	   20	   21	   23	   9	  
35-‐44	   88	   111	   118	   45	  
45-‐54	   264	   309	   343	   128	  
55-‐64	   401	   454	   529	   171	  
65-‐74	   407	   520	   578	   188	  
75-‐84	   254	   379	   428	   140	  
85+	   80	   129	   146	   47	  
Total	   1515	   1924	   2164	   728	  
Females	   	  	   	  	   	  	   	  	  
25-‐34	   20	   15	   15	   6	  
35-‐44	   46	   70	   76	   24	  
45-‐54	   121	   149	   176	   52	  
55-‐64	   157	   181	   205	   61	  
65-‐74	   165	   218	   264	   72	  
75-‐84	   158	   237	   266	   80	  
85+	   95	   134	   151	   45	  
Total	   763	   1004	   1153	   340	  
Combined	   	  	   	  	   	  	   	  	  
25-‐34	   41	   37	   38	   15	  
35-‐44	   135	   181	   194	   69	  
45-‐54	   385	   459	   519	   180	  
55-‐64	   559	   634	   734	   232	  
65-‐74	   572	   737	   842	   260	  
75-‐84	   412	   616	   693	   219	  
85+	   175	   263	   297	   92	  
Total	   2278	   2928	   3317	   1067	  
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Table 15 – Estimated number of cardiovascular disease related deaths  
attributable to low vegetable intake, in 2014 and 2025, under various scenarios,  

Western Australia, by sex and 10 year age groups

	  

Table	  15	  –	  Estimated	  number	  of	  cardiovascular	  disease	  related	  deaths	  attributable	  to	  low	  vegetable	  
intake,	  in	  2014	  and	  2025,	  under	  various	  scenarios,	  Western	  Australia,	  by	  sex	  and	  10	  year	  age	  groups	  

	  	   2025	  
	  	  

2014	  
No	  change	   Current	  trend	   Target	  

Males	   	  	   	  	   	  	   	  	  
25-‐34	   <5	   <5	   <5	   <5	  
35-‐44	   7	   11	   12	   <5	  
45-‐54	   18	   24	   26	   10	  
55-‐64	   25	   21	   25	   8	  
65-‐74	   32	   13	   14	   5	  
75-‐84	   48	   29	   33	   11	  
85+	   43	   41	   46	   15	  
Total	   174	   142	   159	   54	  
Females	   	  	   	  	   	  	   	  	  
25-‐34	   <5	   <5	   <5	   <5	  
35-‐44	   <5	   <5	   <5	   <5	  
45-‐54	   5	   5	   5	   <5	  
55-‐64	   7	   <5	   <5	   <5	  
65-‐74	   13	   11	   13	   <5	  
75-‐84	   34	   14	   16	   5	  
85+	   74	   69	   78	   23	  
Total	   135	   105	   119	   35	  

Combined	   	  	   	   	  	   	   

25-‐34	   <5	   <5	   <5	   <5	  
35-‐44	   9	   13	   14	   5	  
45-‐54	   22	   28	   32	   11	  
55-‐64	   31	   25	   29	   9	  
65-‐74	   46	   23	   27	   8	  
75-‐84	   82	   43	   48	   15	  
85+	   117	   110	   124	   38	  
Total	   309	   247	   278	   89	  
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