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Australians with multiple risk factors
for cardiovascular disease
High l i g h t s
The relationship between cardiovascular disease and nine risk factors was
investigated using self-reported data collected in the 2001 National Health
Survey. From this analysis it was estimated that:
• Around nine in ten Australian adults had at least one risk factor.
• Poor diet and physical inactivity were the most prevalent risk factors.
• Regardless of age, people were most likely to have two risk factors.
• People in the most disadvantaged socioeconomic group were more likely
than people in the least disadvantaged socioeconomic group to have
three or more risk factors.
• People who had more risk factors were also more likely to report
ever having had a heart attack, stroke, angina or atherosclerosis—
independent of age and sex.
Intro d u c t i o n
The prevalence of risk factors (see Box 1) in the population is frequently
considered in isolation. However, there is evidence that while risk factors
are independent predictors of disease—that is, the presence of each one on
its own increases the risk of illness—they also have an interactive effect.
The risk of illness for a person with a particular factor is increased by the
presence of additional risk factors.
This bulletin provides a summary of the risk factor profile of Australian
adults—focusing on risk factors for cardiovascular disease—both
individually and in combination. The prevalence of multiple risk
factors is described according to age, sex and socioeconomic status and
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Living dangerously
cardiovascular disease—derived from self-reported data collected in the 2001 National
Health Survey (NHS)—in order to identify population groups most at risk.

Box 1: What are r i s k f a c t o r s ?
Risk factors are a range of health-related behaviours and conditions that can increase
the risk of a health disorder or other unwanted condition or event, and they include both
modifiable and non-modifiable factors.
Risk factors include behavioural and biomedical factors, as well as socioeconomic,
environmental and other societal factors.
Behavioural risk factors include tobacco smoking, insufficient physical activity, poor
nutrition and risky alcohol consumption.
Biomedical risk factors are risk factors expressed as a body measurement such as
overweight, high blood pressure, high blood cholesterol and diabetes (which is a disease in
itself as well as a risk factor).

Background
Cardiovascular disease refers to all diseases of the heart and blood vessels. It includes
coronary heart disease, stroke, other vascular disease and heart failure. The two major
clinical forms of coronary heart disease are heart attack and angina. The health and
economic burden of cardiovascular disease exceeds that of any other disease. Despite
major improvements in the cardiovascular health of Australians and falling death rates
over the past 30 years, coronary heart disease and stroke remain the leading causes of
death in Australia (AIHW 2004).
Atherosclerosis—often called hardening of the arteries—is the main underlying cause
of cardiovascular disease. It results in the clogging of blood-supply vessels (the arteries)
with deposits of cholesterol and other substances accumulated in the vessels’ inner lining.
It is most serious when it affects the blood supply to the heart—causing angina or heart
attack—or to the brain, which can lead to a stroke (AIHW 2004).
Many characteristics are related to an increased risk of stroke and coronary heart
disease, such as behavioural and biomedical risk factors, age, sex and a family history
of premature heart disease. The major preventable risk factors for cardiovascular
diseases are tobacco smoking, insufficient physical activity, poor nutrition, risky alcohol
consumption, raised blood pressure, abnormal cholesterol levels, excess body weight
and Type 2 diabetes. Some of these risk factors may be interrelated, and there is clear
evidence that reducing or eliminating them, where possible, can prevent a significant
proportion of strokes and coronary heart disease events.
The INTERHEART study—a case-control study of acute myocardial infarction (AMI)
(heart attack) undertaken in 52 countries—found that 90% of the cases of AMI could
be attributed to nine risk factors (smoking, abnormal lipids, hypertension, diabetes,
abdominal obesity, psychosocial factors, alcohol consumption, lack of regular physical
activity, and insufficient fruit and vegetable consumption). This finding held for men and
women of all ages in all regions (Yusuf et al. 2004).
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In addition to the behavioural and biomedical factors that increase a person’s risk
of developing cardiovascular disease, there is a growing body of evidence that the
determinants of health go beyond these to the underlying social, economic, psychological
and cultural factors (AIHW 2004).
Multiple factors increase risk
While the risk factors described in the previous section are individually important,
having more than one risk factor tends to magnify the risk of disease (Kannel 2000;
Poulter 1999). For example, a person with mildly raised blood pressure (hypertension)
and no other risk factors will be at a lower risk of a cardiovascular event than someone
with mild hypertension and one or two other risk factors (WHO-ISH 1999).
The presence of multiple risk factors can accelerate the development of atherosclerosis.
Berenson et al. (1998) undertook autopsy studies of participants in the Bogalusa Heart
Study who had died (mostly due to external causes such as accidents) aged between
2 and 39 years. They found that the more risk factors people had the worse their arteries
were affected by atherosclerosis. They therefore concluded that it is important to focus
on multiple cardiovascular risk factors early in life.
As may be expected, the increased risk of illness associated with having multiple risk
factors has been shown to translate to reduced life expectancy and greater health care
costs. Results from the Chicago Heart Association Study showed that the more risk
factors a person had when they were 40–64 years old, the greater were their health care
costs later in life (Daviglus et al. 1998).
There is a steady increase in risk of all-cause deaths and cardiovascular disease deaths
as the number of risk factors present increases (Trevisan et al. 1998). Lowe et al. (1998)
found that combinations of major cardiovascular disease risk factors increased the risk
of coronary heart disease, cardiovascular disease and all-cause mortality. According to
studies from the United States, people who have low cholesterol and low blood pressure,
do not smoke and do not have diabetes or heart abnormalities live 6 to 9 years longer on
average than people who have the corresponding risk factors (Stamler et al. 1999).
It is not just the number of risk factors a person has that is important. While risk factors
are often categorised by whether or not they exceed a certain cut-off value, the risk of
illness tends to increase across the continuum of levels. Generally, the lower the level of
a risk factor the better. For example, starting from quite low levels, as blood cholesterol
increases so does the risk of death from coronary heart disease (NHFA & CSANZ 2001).
So while someone with total cholesterol of 5.5 mmol/L may be categorised as having high
cholesterol, a person with a cholesterol level of say 5.0 mmol/L has a higher risk of illness
than a person with a cholesterol level of 4.5 mmol/L. However, for population monitoring
purposes, it is conventional to categorise risk factors using cut-offs (such as 5.5 mmol/L
for total blood cholesterol).
Methods
The analysis presented in this report is based on data collected in the Australian Bureau
of Statistics (ABS) 2001 NHS. The 2001 NHS is a nationally representative crosssectional survey of the household population of Australia. It is important to note that
data collected in the survey are self-reported, and so rely on respondents’ knowledge
of their health status for their degree of accuracy. Also, as the NHS is a cross-sectional
survey, it is possible to identify statistical associations between variables, but not causal
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relationships. Results presented in this bulletin are survey estimates based on the selfreported data, including derived items for some risk factors.
Estimates of the prevalence of risk factors and the distribution of the number of risk
factors that people are estimated to have, by key demographic variables and the selfreported presence of heart or circulatory conditions, are presented for adults aged
18 years and over.
The nine risk factors included in the analysis are tobacco smoking, physical inactivity,
low fruit and vegetable consumption, risky alcohol consumption, high blood pressure,
high blood cholesterol, obesity and diabetes. The risk factor data were categorised so
as to indicate whether or not the risk factor was present to an extent likely to have a
significant impact on risk. See Box 2 and Appendix 1 for definitions of these variables.
The NHS included information on self-reported heart and circulatory conditions, which
are used here as an indicator of the existence of cardiovascular disease. For this report,
heart attack, angina and stroke were examined because of their significant contribution
Box 2: Risk facto r s a n d h e a r t a n d c i r c u l a t o r y c o n d i t i o n s
defined
Risk factors
Smoking: current daily smoking of tobacco.
Physical inactivity: very low levels of leisure-time exercise (less than 15 minutes weekly).
Low fruit consumption: usual daily intake of one serve or less.
Low vegetable consumption: usual daily intake of three serves or less.
Risky alcohol consumption: average daily consumption of more than four standard
drinks for men and more than two standard drinks for women.
High blood pressure and high blood cholesterol: people who have previously been told
by a doctor or nurse that they have the condition, for whom the condition is current.
Obesity: body mass index of 30 kg/m2 or more.
Diabetes: self-reported current Type 1, Type 2 or other diabetes.
Note: obesity, physical inactivity and risky alcohol consumption are derived data items.
The remaining risk factors are as reported by respondents.
Heart and circulatory conditions
Respondents were asked, after being shown a prompt card with examples, whether they
had ever been told by a doctor or nurse that they have a heart or circulatory condition
(including those controlled with medication). Those people who answered yes were
asked what the names of these conditions were, with the choices including heart attack,
stroke (including after-effects of stroke), angina, hardening of the arteries/atherosclerosis/
arteriosclerosis and others. Respondents may have reported more than one of these
conditions.
Source: ABS 2003b.
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to deaths in Australia. Atherosclerosis was also included because of its key role in the
development of cardiovascular disease. See Box 2 and Appendix 1 for more details.
The likelihood of having had a heart or circulatory condition (as reported by
respondents) by risk factor status was estimated using logistic regression (controlling for
age and sex). The number of risk factors was grouped for this analysis as none, one or
two, three or four, five or more. More detail on the modelling is given in Appendix 2.
Limitations of the data analysed and methods used are provided in the discussion and
appendixes.
Results
P revalence of risk factors
Individual risk factors
An estimated 92% of Australian adults had at least one of the nine risk factors
investigated (corresponding to around 13 million people) (Table 1). Overall, men were
more likely than women to have at least one of these nine risk factors (94% versus 91%).
The most common risk factor among Australian adults was poor diet; nearly 70% of
people reported low usual vegetable consumption, and 48% reported low usual fruit
consumption (Table 1). Men were more likely than women to report usually consuming
less than four serves of vegetables or two serves of fruit daily. Nearly a third of Australians
were estimated to be physically inactive, with women being slightly more likely than
men to be inactive. These three risk factors alone indicate that many Australians are at
an increased risk of poor health. A large proportion of men and women reported being
current daily smokers—men being more likely to smoke than women (25% versus 20%).
Men were also more likely than women to report consuming alcohol at risky levels (13%
of men compared with 9% of women).
Table 1: Risk factor prevalence among Australians aged 18 years and over, 2001
Number(a)
Risk factor

Per cent

Men

Women

Persons

Men

Women

Persons

Low vegetable consumption

5,086,000

4,806,500

9,892,500

73.2

66.4

69.8

Low fruit consumption

3,726,200

3,016,300

6,742,400

53.7

41.7

47.5

Physical inactivity

2,126,700

2,336,600

4,463,300

30.6

32.3

31.5

Smoking

1,762,900

1,410,500

3,173,400

25.4

19.5

22.4

Obesity

1,086,700

1,226,500

2,313,200

15.6

16.9

16.3

High blood pressure

886,700

1,062,900

1,949,600

12.8

14.7

13.7

Risky alcohol consumption

924,200

614,000

1,538,300

13.3

8.5

10.8

High blood cholesterol

607,700

572,300

1,180,000

8.8

7.9

8.3

Diabetes

268,700

282,400

551,100

3.9

3.9

3.9

6,523,300

6,546,700

13,070,000

93.9

90.5

92.2

One or more risk factors
(a) Rounded to the nearest 100.

Note: Estimates based on self-reported data.
Source: AIHW analysis of the 2001 NHS.
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Obesity and high blood pressure were estimated to occur in 16% and 14% of Australian
adults respectively (Table 1). As discussed in the Limitations section, these are both
likely to considerably underestimate the true prevalence of these risk factors. Similarly,
the number of people affected by high blood cholesterol levels and diabetes, here
estimated to be around 8% and 4% of the adult population respectively, are likely to be
underestimates of the true prevalence of these conditions (see Discussion).
Multiple risk factors
It was estimated that more than half of all adults had two or three of the nine risk factors
analysed (53%), with nearly one person in six (16%) having four or more risk factors
(Table 2). Men and women were similarly likely to have five or more risk factors (5%),
while women were slightly more likely than men not to report any risk factors (10%
compared with 6%).
Table 2: Multiple risk factor(a) prevalence among Australians aged 18 years and over, 2001
Number(b)
Number of risk factors

Per cent

Men

Women

Persons

Men

Women

Persons

420,300

691,100

1,111,400

6.1

9.5

7.8

One

1,420,600

1,900,900

3,321,500

20.5

26.3

23.4

Two

2,071,300

2,121,600

4,193,000

29.8

29.3

29.6

Three

1,776,400

1,476,700

3,253,100

25.6

20.4

22.9

Four

892,500

722,600

1,615,100

12.9

10.0

11.4

Five or more

362,500

324,800

687,300

5.2

4.5

4.8

None

(a) Obesity, high blood pressure, high blood cholesterol, diabetes, physical inactivity, smoking, risky alcohol
consumption, low vegetable consumption and low fruit consumption.
(b) Rounded to the nearest 100.
Note: Estimates based on self-reported data.
Source: AIHW analysis of the 2001 NHS.

Multiple risk factors by age
Regardless of age, people were most likely to have two risk factors; this ranged from an
estimated 35% of 18–24 year olds to 26% of 55–64 year olds (Table 3). People in the
youngest and oldest age groups were estimated to have the lowest prevalence of no risk
factors (6%). The estimated prevalence of five or more risk factors increased with age to
74 years, and then decreased slightly for people aged 75 years and over.
Interestingly, while the proportion of men in each age group with no risk factors showed
little variation, women aged 25–64 years were more likely to have no risk factors than
women outside this age range (10–12% compared to 6–8%).
Multiple risk factors by socioeconomic status
Socioeconomic status was measured using an area-based socioeconomic index (SEIFA,
developed by the ABS). The index is presented here in five equal groups (quintiles), with
the first quintile corresponding to the most disadvantaged group, and the fifth to the
least disadvantaged group (for more information see Appendix 1).
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Table 3: Number of risk factors reported by age group and sex, Australia, 2001
Age group (years)
Number of risk factors

18–24

25–34

35–44

45–54

55–64

65–74

75+

Per cent
Men
None

5.7

6.1

6.0

6.1

6.2

6.0

6.5

One

22.1

21.0

19.0

21.5

16.7

19.5

26.6

Two

34.5

32.9

30.8

27.0

25.5

30.1

23.5

Three

26.2

23.6

26.7

24.0

28.7

26.1

24.5

Four

9.7

12.4

12.2

14.1

15.8

12.8

13.7

Five or more

1.8

3.9

5.4

7.3

7.2

5.5

5.2

None

6.6

9.9

10.1

11.1

11.6

8.3

6.3

One

31.1

27.5

27.4

26.8

24.9

20.7

20.3

Two

34.5

32.4

29.4

27.1

25.7

25.9

28.2

Three

17.6

19.2

21.2

19.3

21.2

22.3

24.6

Four

8.3

9.1

9.1

10.6

10.3

11.7

13.1

Five or more

2.0

1.9

2.8

5.0

6.3

11.2

7.5

Women

Notes
1. Risk factors include obesity, high blood pressure, high blood cholesterol, diabetes, physical inactivity, smoking,
risky alcohol consumption, low vegetable consumption and low fruit consumption.
2. Estimates based on self-reported data.
Source: AIHW analysis of the 2001 NHS.

The prevalence of physical inactivity, obesity, inadequate fruit and vegetable intake,
smoking and high blood pressure have all been shown individually to be more common
among people in the most disadvantaged group than among those in the least
disadvantaged group (ABS 2003a; AIHW: O’Brien & Webbie 2003). Similarly, people in
the most disadvantaged group were more likely to have three or more risk factors than
those in the least disadvantaged group (Figure 1). The use of an aggregated measure of
socioeconomic status may lead to underestimation of the disadvantage at an individual
level (see Discussion).
P revalence of heart and circulator y c o n d i t i o n s
The 2001 NHS collected information on whether respondents reported having ever been
told by a doctor or nurse that they have a heart or circulatory condition (see Box 2 and
Appendix 1). Table 4 shows the estimated number and proportion of people reporting
selected conditions. A greater proportion of men than women reported having ever
been told that they had suffered a heart attack, stroke, angina or atherosclerosis. This
was particularly so for heart attack and atherosclerosis, where the proportion of men
reporting ever having been told they had these conditions was about double that for
women. Overall, 8% of men and 5% of women reported ever having being told they had
at least one of these conditions—corresponding to nearly one million people in total.
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Figure 1: Number of risk factors by socioeconomic status for Australians aged 18 years and
over, 2001
Per cent
35
Most disadvantaged
Least disadvantaged

30
25
20
15
10
5
0

None

One

Two
Three
Number of risk factors

Four

Five or more

Notes
1. Risk factors include obesity, high blood pressure, high blood cholesterol, diabetes, physical inactivity,
smoking, risky alcohol consumption, low vegetable consumption and low fruit consumption.
2. Estimates based on self-reported data.
3. Socioeconomic status based on quintiles of relative socioeconomic disadvantage.
Source: AIHW analysis of the 2001 NHS.
Table 4: Heart and circulatory condition prevalence among Australians aged 18 years and over,
2001
Heart/circulatory
condition(b)

Number(a)

Per cent

Men

Women

Persons

Men

Women

Persons

Heart attack

264,200

116,100

380,300

3.8

1.6

2.7

Stroke

121,700

93,500

215,200

1.8

1.3

1.5

Angina

227,400

177,100

404,500

3.3

2.4

2.9

Atherosclerosis

161,100

75,300

236,400

2.3

1.0

1.7

Total(c)

552,300

360,000

912,300

8.0

5.0

6.4

(a) Rounded to the nearest 100.
(b) Respondents could report more than one of these conditions.
(c) Any one or more of heart attack, stroke, angina or atherosclerosis.
Note: Estimates based on self-reported data.
Source: AIHW analysis of the 2001 NHS.

Heart and circulatory conditions by age
The estimated prevalence of self-reported heart and circulatory conditions, as expected,
increased dramatically with age: very few people under the age of 45 reported these
conditions, while people aged 75 years and over were most likely to report these
conditions (Figure 2). In particular, more than one in seven (16%) people aged 75 years
and over reported ever having had angina.
8

Figure 2: Prevalence of selected heart/circulatory conditions by age group, Australia, 2001
Per cent
18

18–44
45–54
55–64
65–74
75+

16
14
12
10
8
6
4
2
0

Heart attack

Stroke
Angina
Heart/circulatory condition
Note: Estimates based on self-reported data.

Atherosclerosis

Source: AIHW analysis of the 2001 NHS.

Heart and circulatory conditions by socioeconomic status
The estimated prevalence of heart attack, stroke, angina and atherosclerosis were higher
among people in the most disadvantaged socioeconomic group than those in the least
disadvantaged group (Table 5).
Heart and circulatory conditions by number of risk factors
The prevalence of selected self-reported heart and circulatory conditions by the number
of risk factors reported is shown in Figure 3. While the overall percentage of people
reporting each of these conditions was low, they are estimated to affect nearly one
million people, and the prevalence showed a clear increase as the number of risk factors
increased. A dramatic increase in the prevalence of heart attack, stroke, angina and
atherosclerosis was seen for people with five or more risk factors.
Table 5: Heart and circulatory condition prevalence among Australians aged 18 years and over
by socioeconomic status and sex, 2001
Men
Heart/circulatory
condition(a)

Most disadvantaged
group(b)

Women
Least
disadvantaged
group(b)

Most disadvantaged
group(b)

Least
disadvantaged
group(b)

Per cent
Heart attack

4.7

3.2

2.5

1.1

Stroke

3.2

1.3

1.6

0.9

Angina

4.9

2.1

3.4

1.7

Atherosclerosis

2.5

1.9

1.8

0.8

(a) Respondents could report more than one of these conditions.
(b) Based on quintiles of relative socioeconomic disadvantage.
Note: Estimates based on self-reported data.
Source: AIHW analysis of the 2001 NHS.
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Results accounting for age
While the results shown in Figure 3 suggest that there is an association between the
number of risk factors and the prevalence of heart/circulatory conditions, these are likely
to be confounded by age, sex and socioeconomic status. Age and sex showed a strong
association with the prevalence of heart/circulatory conditions; a weaker association
was seen for the number of risk factors. Socioeconomic status showed a moderate
association with each of these. To account for this potential confounding, age, sex and
socioeconomic status were included in logistic regression models of the number of risk
factors against the presence of heart and circulatory conditions. The method used for the
logistic regression analysis, including interpretation of parameter estimates, is included in
Appendix 2.
Although socioeconomic status is a well-recognised component of disease risk, it was
generally not statistically significant in the models. One reason for this is that an arealevel measure of socioeconomic status was used rather than an individual measure, which
tends dampen its impact. Secondly, socioeconomic status is a determinant of risk rather
than a risk factor in itself. Socioeconomic status is thus partly expressed through its
influence on the presence of risk factors.
Odds ratios resulting from logistic regression models for selected heart/circulatory
conditions are shown in Table 6. Due to the low prevalence of the conditions modelled,
odds ratios were interpreted as relative risks (see Appendix 2). The results shown here
are cross-sectional associations, and should not be interpreted as cause and effect.
Taking age and number of risk factors into account, men were more likely than women
to report ever having had a heart attack, stroke, angina or atherosclerosis. The difference
Figure 3: Prevalence of selected heart/circulatory conditions by number of risk factors reported
among Australians aged 18 years and over, 2001
Per cent
12

None
One
Two
Three
Four
Five
Six or more

10
8
6
4
2
0

Heart attack

Notes

Stroke
Angina
Heart/circulatory condition

Atherosclerosis

1. Risk factors include obesity, high blood pressure, high blood cholesterol, diabetes, physical inactivity, smoking,
risky alcohol consumption, low vegetable consumption and low fruit consumption.
2. Estimates based on self-reported data.
Source: AIHW analysis of the 2001 NHS.
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between men and women was greatest for heart attack and atherosclerosis, with men
being about three times more likely to have reported these conditions than women.
Taking age and sex into account, people with three or four risk factors were four times
more likely to have reported angina and twice as likely to have had heart attack than
people with no risk factors. Similarly, people with five or more risk factors were more
likely to report ever having had heart attack, stroke angina or atherosclerosis than people
with less than five risk factors. People with five or more risk factors were six times as
likely as people with no risk factors to report having angina; for heart attack and stroke,
the likelihood was three times as much, and double for atherosclerosis.
Table 6: Odds ratios for selected heart/circulatory conditions
Heart attack
Category

OR

Stroke

95% CI

Angina

Atherosclerosis

OR

95% CI

OR

95% CI

OR

95% CI

Sex (controlling for age and number of risk factors)
Women

1.0

..

1.0

..

1.0

..

1.0

..

Men

3.0

(2.5–3.8)

1.6

(1.3–2.1)

1.6

(1.3–2.0)

2.8

(2.1–3.6)

Number of risk factors (controlling for age and sex)
None

1.0

..

1.0

..

1.0

..

1.0

..

One or two

1.3

(0.8–2.2)

1.2

(0.7–2.1)

2.0

(1.1–3.5)

0.9

(0.5–1.5)

Three or four

2.1

(1.3–3.4)

1.4

(0.8–2.5)

3.9

(2.2–6.9)

1.3

(0.8–2.2)

Five or more

3.2

(1.8–5.6)

3.0

(1.6–5.8)

5.9

(3.2–11.0)

2.3

(1.2–4.2)

..

not applicable

OR odds ratio
CI

confidence interval

Notes
1. Respondents could report more than one of these conditions.
2. Risk factors include obesity, high blood pressure, high blood cholesterol, diabetes, physical inactivity, smoking,
risky alcohol consumption, low vegetable consumption and low fruit consumption.
3. Estimates based on self-reported data.
4. Odds ratios interpreted as relative risks.
5. An odds ratio of 1.0 with no confidence interval indicates the reference category.
6. Confidence intervals were not adjusted for the design effect.
Source: AIHW analysis of the 2001 NHS.

Discussion
In the discussion following, key issues relating to the prevalence of risk factors, heart and
circulatory conditions, and the observed relationship between these are described.
Important concepts for analysing the relationship between risk factors and cardiovascular
disease are discussed. These include continuous risk, combinations or clustering of risk
factors and secondary prevention.
The NHS, while an excellent source of data on health conditions, has some limitations.
These are primarily because of the data being self-reported. Comparisons are made
between estimates from the NHS and those from a major Australian study which
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collected measured data, thus highlighting some of the important issues to be considered
when interpreting survey estimates.
Some limitations of the analysis are also described.
Prevalence of risk factors
More than nine in ten people were estimated to have at least one risk factor, with
men being less likely than women to have none. While such a large number of people
at increased risk of ill health has serious public health implications, some risk factors
can be modified through lifestyle changes, and these changes may have a positive
impact on other risk factors. For example, the modification of risk factors such as
smoking, overweight, physical inactivity and poor nutrition may slow the development
of atherosclerosis (Berenson et al. 1998). Given the high prevalence of modifiable risk
factors, there is the potential for most Australian adults to make changes to improve
their health.
Regardless of age, the most common number of risk factors was two. While these data
can show the distribution of the number of risk factors people have by age group, the
data cannot show what happens to people throughout the course of their lives. So it
cannot be determined here whether people who have two risk factors when they are in
their early twenties will maintain that level, or develop more or fewer risk factors as they
age. Analysis of a single cross-sectional survey also means that age trends in the risk
factor profile of people cannot be inferred; for example, these data cannot show whether
people who are in their twenties in 2001 have more or fewer risk factors on average than
people of the same age 10 years ago.
In the older age groups, it is possible that the observed risk factor profile is confounded
by what may be termed the ‘healthy survivor effect’. That is, the people who survive into
older age may have a different risk factor profile from those who do not.
The prevalence of high blood pressure and high blood cholesterol increased with age,
with those in the youngest age group least likely to report these conditions (ABS 2003a).
Young people were also the group least likely to be physically inactive or obese (compared
with people in older age groups). However, inadequate fruit and vegetable consumption
and smoking were more common among young people. Nutrition in particular improved
with age; 57% of people aged 18–24 years reported low usual fruit consumption and
79% reported low usual vegetable consumption, compared to 34–35% and 62–63%
respectively among people aged 65 years and over. The high proportion of young people
reporting inadequate fruit and vegetable consumption is likely to be the main reason why
people aged 18–24 years had the lowest rate of not reporting any risk factors.
An association was observed between the number of risk factors and socioeconomic
status: people of lower socioeconomic status tended to have more risk factors than people
of higher socioeconomic status. While a causal relationship cannot be inferred from these
results, the greater prevalence of multiple risk factors among people of low socioeconomic
status together with the link between social factors and cardiovascular disease means that
this group may be at substantially increased risk of poor health outcomes.
The focus of this bulletin has been on the relationship between risk factors and
cardiovascular disease. However, it is important to note that the risk factors analysed
here are also predictive of other diseases. For example, smoking, physical inactivity and
poor nutrition are all risk factors for various forms of cancer.
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Prevalence of cardiovascular disease
A heart attack is often fatal; 4 in 10 Australians die within a year of the event.
Similarly, about a third of people die within a year of having a stroke (AIHW 2004).
These statistics mean that many people who have had a heart attack or stroke are not
represented in the NHS. Nor will all people who survive a heart attack or a stroke
be represented, as people in nursing and convalescent homes, hospitals and other
institutions were beyond the scope of the survey.
Angina was the most prevalent of the four conditions investigated among people aged
75 years and over. This may reflect that while people with angina are more prone
to sudden cardiac death or heart attack than the general population, angina itself is
generally not life-threatening—in contrast to the mortality risks noted for heart attack
and stroke (AIHW 2004).
The prevalence of self-reported atherosclerosis was quite low. The process leading
to atherosclerosis is slow, complex and not easily detected, so it is difficult to find
statistics on the prevalence of this condition and it is likely that many people who have
atherosclerosis are not aware that they have the condition. It is also possible that some
respondents did not understand the question about this condition. Therefore it is likely
that the prevalence of atherosclerosis is underestimated.
Age- and sex-adjusted analysis showed that people with five or more risk factors were
much more likely to report having ever had heart attack, stroke, angina or atherosclerosis
than those with no risk factors (ranging from six times as likely for angina to twice as
likely for atherosclerosis).
Inference about causality cannot be made from this analysis; however, these data are
consistent with other work analysing the health of people with multiple risk factors,
which showed that they tend to have unfavourable health outcomes, particularly when it
comes to cardiovascular disease (Berenson et al. 1998; Lowe et al. 1998; Trevisan et al.
1998).
The results of this analysis suggest that as the number of risk factors increases, so
does the presence of heart and circulatory conditions. However, the true extent of the
relationship between the number of risk factors and the presence of cardiovascular
disease is likely to have been obscured in this analysis (that is, under- or overestimated).
On the one hand, as noted above, people who have had fatal or debilitating
cardiovascular events are not represented in the survey. On the other hand, some of the
design features of the survey were not accounted for in the analysis, and so confidence
intervals may be underestimated (that is, the level of uncertainty may be greater than
suggested by the confidence intervals given). See Appendix 2 for more detail.
Socioeconomic status was measured using an area-level measure. This is therefore likely
to understate the differences in health status due to socioeconomic determinants. The
results observed in this bulletin are weaker than what would have been observed had
individual measures been used.
Continuous risk
Due to the self-reported nature of the NHS, most risk factors were collected as
categorical data (that is, allocated to pre-defined categories rather than recorded as
continuous data). However, as noted earlier, there is a continuous relationship between
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risk factor levels and risk of disease—for example, as blood pressure or blood cholesterol
progressively increase, so too does the likelihood of a person developing cardiovascular
disease (Kannel 2000; Law & Wald 2002; NHFA 2003; NHFA & CSANZ 2001;
WHO-ISH 1999). The relationship between continuous risk and cardiovascular disease
could not be investigated using the NHS.
Combination of risk factors
The multiple risk factor analysis presented here looked at the number of risk factors
reported, rather than specific combinations. However, particular risk factors may have a
tendency to cluster.
Numerous studies refer to the three major coronary risk factors as high serum cholesterol
levels, high blood pressure and tobacco smoking (Daviglus et al. 1998; Lowe et al. 1998;
Stamler et al. 1999). These risk factors are considered major because of their significant
risk, high prevalence and potential to be prevented or controlled (National Heart Lung
and Blood Institute cited in Daviglus et al. 1998). Less than one in 200 (0.4%) adults
were estimated to have all three major coronary risk factors, based on the NHS. Due to
the limitations discussed below in the reporting of high blood cholesterol in particular,
this is likely to be an underestimate.
Another risk factor cluster of interest is the metabolic syndrome, which includes insulin
resistance, impaired glucose tolerance, high blood pressure, abnormal blood cholesterol
levels and overweight. The prevalence of metabolic syndrome could not be assessed using
the NHS.
Another way of analysing risk factors in combination is to assess absolute risk. Absolute
risk refers to the likelihood of a person having a cardiovascular event (such as stroke or
coronary heart disease) over a given period of time. People at high absolute risk include
those with multiple risk factors (NHFA 2003). Assessment tools have been developed for
identifying absolute risk for individuals in a clinical setting. Absolute risk could not be
assessed using the NHS.
Secondary prevention
Secondary prevention is the attempt to prevent recurrence of disease. In this context,
this means reducing the risk of an additional cardiovascular event in someone who
has already had a heart attack or stroke, or has angina or atherosclerosis. Secondary
prevention interventions include modification of risk factors and medical treatments.
People who have previously had a heart attack, stroke, angina or atherosclerosis are at an
increased risk of subsequent cardiovascular events. If the risk for these people is increased
even further by having multiple risk factors, they should therefore be particular targets
for secondary prevention.
Limitations of the d a t a
While the NHS provides an excellent source of recent nationally representative data on
a range of health conditions and demographic data, it has some limitations. The main
limitations of the data and analysis for this bulletin are:
• the data are self-reported
• the survey is cross-sectional, so cause and effect cannot be assessed.
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Self-reported data
The quality of self-reported data relies on respondents knowing and providing accurate
information. For example, high blood cholesterol is conventionally defined as total
cholesterol of 5.5 mmol/L or more. However, respondents to the NHS were asked
whether they have ever been told by a doctor or nurse that they have high blood
cholesterol; some people would never have had cause to have their cholesterol measured,
and for those that have, ‘high’ blood cholesterol may often be based upon differing
criteria. Particular issues for some risk factors and conditions are discussed below and in
Appendix 1.
Obesity was classified using body mass index (BMI), which was derived from self-reported
height and weight. Previous studies have shown that people tend to over-report their
height and under-report their weight, which leads to underestimated BMI (ABS 1998a;
AIHW: Waters 1993; Flood et al. 2000). This means that the number of people estimated
to be obese is likely to be an underestimate. Analysis of measured height and weight
data from the 1999–2000 Australian, Diabetes Obesity and Lifestyle (AusDiab) Study
estimated that 21% of Australians aged 25 years and over were obese, compared to 18%
from the 2001 NHS (unpublished analysis).
Only 9% of 2001 NHS respondents aged 25 years and over reported ever having been
told by a doctor or nurse that they have high blood cholesterol, which is likely to be
an underestimate of the true prevalence. Estimates from the 1999–2000 AusDiab
study suggest that most people with high blood cholesterol are unaware they have the
condition—23% of people reported having previously been told that they had high
cholesterol, while 51% were found to have total cholesterol of 5.5 mmol/L or more based
on blood samples (unpublished analysis).
Analysis of the 2001 NHS found that about 16% of people aged 25 years and over
reported having been told by a doctor or nurse that they have high blood pressure
compared with about 29% of people being estimated as having high blood pressure based
on measurements taken in the 1999–2000 AusDiab study (unpublished analysis).
As with high blood cholesterol and high blood pressure, many people who have diabetes
may be unaware they have the condition—analysis of AusDiab found that only half of
the 7.4% of people aged 25 years and over found to have diabetes were aware they had
the condition (Dunstan et al. 2002).
With all of the above comparisons it should be noted that participation in AusDiab
was voluntary and so it is possible that AusDiab respondents had different health
characteristics from the general population.
As noted previously, around 40% of people who have a heart attack and a third of
people who have a stroke die within a year of the event. Furthermore, people with heart/
circulatory conditions who are in hospital, a nursing home or similar are not included in
the NHS. This means that there is an under-representation in the survey of people who
are affected by these conditions.
As with cholesterol, many people who have atherosclerosis may be unaware that they
have the condition, and this also leads to under-reporting.
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Cross-sectional survey data
The NHS is a cross-sectional survey, so while it is possible to identify statistical
associations between variables, causal relationships cannot be inferred on the basis of
these data alone. The presence or number of risk factors a person has may change over
time, and indeed may be influenced by the presence of cardiovascular disease, and this
change cannot be measured in a cross-sectional survey.
Limitations of the a n a l y s i s
The logistic regression analysis used for this bulletin was done for the purpose of
producing age- and sex-adjusted odds ratios for the prevalence of cardiovascular disease
by risk factor status. The models by no means account for all of the factors or potential
confounders that influence the risk of cardiovascular disease. For example, risk factors
for stroke include atrial fibrillation and transient ischaemic attack, but these were not
available for inclusion in the analysis.
The risk factors analysed for this report reflect respondents’ current status, whereas
the cardiovascular conditions reflect respondents’ history (that is, whether they have
ever had a cardiovascular condition). While it was possible to extract heart/circulatory
conditions considered current from the NHS, this led to additional limitations in the
analysis because of the paucity of data. The main aim of this report was to document
associations between the number of risk factors reported and the presence of heart/
circulatory conditions. Therefore, respondents’ history of cardiovascular disease was
deemed appropriate.
Conclusion
With coronary heart disease and stroke remaining the leading causes of death in
Australia, the identification of groups most at risk of cardiovascular disease will aid in its
prevention and control.
The results presented in this bulletin provide a snapshot of the risk factor profile of
Australians and confirm the association between the number of risk factors that people
report and the likelihood of having previously experienced a cardiovascular event. As the
data are sourced from a cross-sectional survey, cause and effect cannot be assessed.
The monitoring of individual risk factors remains important. Poor diet and physical
inactivity were the most prevalent of those investigated. These are behaviours with
the potential to be modified, and are risk factors not only for cardiovascular disease
but various cancers and other conditions. There is, therefore, great scope for the
improvement of the health of Australians.
The limitations of self-reported survey data mean that some relationships may be stronger
or weaker than found in the analysis. This highlights the importance of a nationally
representative health measurement survey, which could collect measured—and therefore
more accurate—data on health risk factors.
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Angina

Temporary chest pain or discomfort when the heart’s own
blood supply is inadequate to meet extra needs, as in
exercise.

Atherosclerosis

A process that gradually clogs arteries, through fatty and
fibre-like deposits that build up on the inner walls of the
arteries. It is the main underlying condition in heart attack,
angina, stroke and peripheral vascular disease.

Behavioural risk factor

These are behaviours detrimental to health. The behavioural
risk factors included here are insufficient physical activity,
tobacco smoking, risky alcohol consumption, and low fruit
and vegetable consumption. These risk factors can be
modified through lifestyle changes.

Biomedical risk factor

A risk factor expressed as a measurement of the body or
any of its parts or functions. Obesity, high blood pressure,
high blood cholesterol and diabetes were considered for this
report. These risk factors may be influenced through lifestyle
or medication.

Blood cholesterol

Fatty substance produced by the liver and carried by the
blood to supply the rest of the body. Its natural function is
to supply material for cell walls and for steroid hormones,
but if levels in the blood become too high this can lead to
atherosclerosis and heart disease.

Cardiovascular disease

Any disease of the heart or blood vessels.

Cardiovascular event

Any occurrence of events related to cardiovascular disease,
such as a heart attack or stroke.

Cholesterol

See blood cholesterol.

Confounding

If there is a relationship between the effects of two or more
explanatory factors, the measure of the effects of these
factors may be distorted (obscured or exaggerated).

Hardening of the arteries See atherosclerosis.
Heart attack

A heart attack is a life-threatening emergency that occurs
when a vessel supplying blood to the heart muscle is
suddenly blocked completely by a blood clot. The medical
term commonly used for a heart attack is myocardial
infarction.

Lipids

Fats found in the blood, such as cholesterol and
triglycerides.

Metabolic syndrome

A symptom cluster associated with a high risk of coronary
heart disease and stroke. Features include insulin resistance
or impaired glucose tolerance, high blood pressure, abnormal
blood cholesterol levels and overweight.

Risk factor

Any factor that increases the risk of a health disorder or
other unwanted condition or event.

Stroke

When an artery supplying blood to the brain suddenly
becomes blocked or bleeds. Often causes paralysis of parts
of the body normally controlled by that area in the brain,
or speech problems and other symptoms. Also known as
cerebrovascular disease.

Triglycerides

Triglycerides are a form of fat that is made by the body and
can fluctuate according to dietary fat intake. Under some
conditions excess levels may contribute to atherosclerosis.
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Appendix 1: About t h e d a t a
Data sources
2001 National Health Survey: conducted by the ABS and designed to obtain national
information on the health status of Australians, their use of health services and facilities,
and health-related aspects of their lifestyle. The survey is a nationally representative
cross-sectional survey of the household population of Australia. Information was
collected from approximately 26,900 respondents over the period February to November
2001.
1999–2000 Australian Diabetes, Obesity and Lifestyle (AusDiab) Study: conducted by
the International Diabetes Institute and designed to provide estimates of the prevalence
of undiagnosed diabetes, self-reported chronic conditions such as heart disease and
high blood pressure, and national measurements of blood pressure, blood lipids, blood
glucose and overweight, as well as self-reported information on health behaviours and
general health and wellbeing. The researchers collected information in all states and the
Northern Territory and sampled over 20,000 people aged 25 years and over, of whom
more than 11,000 underwent a physical examination.
Definitions and note s a b o u t t h e d a t a
Detailed information about the data available on the 2001 NHS can be found in ABS
2003b.
Biomedical risk factors
Obesity
Obesity was measured using BMI (30 or more) calculated from self-reported height
and weight. BMI is calculated by dividing weight in kilograms by the square of height
in metres (kg/m2). BMI derived from self-reported height and weight is likely to be an
underestimate.
While obesity was investigated for this report, people who are overweight but not obese
(BMI of 25 or more but less than 30) have a higher risk of illness than people of healthy
weight. This group are of interest as 42% of men and 25% of women aged 18 years and
over are overweight but not obese—this group added to those who are obese gives a total
of 58% of men and 42% of women being overweight.
High blood pressure and high blood cholesterol
Respondents were asked about a range of heart and circulatory conditions, including
high blood pressure and high blood cholesterol. These risk factors were included in the
analysis for people who reported currently having the condition.
Diabetes
People who reported currently having Type 1, Type 2, other diabetes or diabetes of
unknown type were categorised as having diabetes. People reporting high sugar levels
were not included in this group.
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Behavioural risk factors
Physical inactivity
Participation in physical activity focused on leisure-time physical activity undertaken for
recreation, sport or health/fitness purposes. People categorised as sedentary (no exercise)
or participating in very low amounts of physical activity were classified as being physically
inactive. This roughly equates to people doing less than 15 minutes of walking for
exercise, or less than 10 minutes of moderate exercise, per week.
While physical inactivity was analysed for this report, people who are insufficiently active
(that is, they are not sedentary, but do less than 150 minutes of moderate intensity
activity weekly) are also at an increased risk of illness.
Smoking
People were classified as smokers if they reported being current daily smokers of tobacco.
Some under-reporting of this risk factor is expected.
Risky alcohol consumption
Alcohol consumption was classified into risk groups based on a calculated 7-day average.
The groups ‘risky’ and ‘high risk’ were combined to form a ‘risky alcohol consumption’
group. Some under-reporting of this risk factor is expected. Further, respondents who did
not drink alcohol in the previous week, but did so in the previous year, did not have their
risk assessed. Risk levels are based on the National Health and Medical Research Council
risk levels for harm in the long term, and assume the level of alcohol consumption in
the week recorded was typical. See ABS 2003b for more information. Risky alcohol
consumption was defined as average daily consumption of more than 50 ml of alcohol
(four standard drinks) for men and more than 25 ml of alcohol (two standard drinks) for
women.
Nutrition
The Australian Guide to Healthy Eating recommends that adults consume four to eight
servings of vegetables and two to four servings of fruit daily (DHFS 1998).
In the NHS, a serve of vegetables was defined as half a cup of cooked vegetables or one
cup of salad vegetables, being equivalent to about 75 g. Respondents were asked about
usual intake. People reporting three serves or less per day were classified as having low
vegetable intake.
In the NHS, a serve of fruit was defined as one medium piece, two small pieces or
one cup of diced fruit, being equivalent to about 150 g of fresh or 50 g of dried fruit.
Respondents were asked about usual intake. People reporting one serve or less per day
were classified as having low fruit intake.
Dietary risk factors for cardiovascular disease include saturated fat and high salt intake.
This information could not be derived from the NHS.
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Heart and circulatory conditions
Respondents were asked, after being shown a prompt card with examples, whether they
had ever been told by a doctor or nurse that they have a heart or circulatory condition
(including those controlled with medication). Those people who answered yes were
asked what the names of these conditions were, with the choices including heart attack,
stroke (including after-effects of stroke), angina, hardening of the arteries/atherosclerosis/
arteriosclerosis and others. Respondents may have reported more than one of these
conditions.
Demographic characteristics
Socioeconomic status
Socioeconomic status was measured using five equal groups (quintiles) of relative
socioeconomic disadvantage. Quintiles were formed using the area-based SocioEconomic Indexes for Areas (SEIFAs), in this case using the Index of Relative SocioEconomic Disadvantage. The index includes attributes such as income, educational
attainment, unemployment and job skill levels. These reflect the socioeconomic
characteristics of the area in which an individual lives, rather than being a direct measure
of each individual’s socioeconomic status. The first quintile corresponds to the most
disadvantaged group and the fifth quintile to the least disadvantaged group. An area
in the most disadvantaged group would have a smaller proportion of households with
high incomes, tertiary education, employees in skilled occupations, and other similar
characteristics. (See ABS 1998b or 2003b for more information.)
Appendix 2: Logist i c re g re s s i o n a n a l y s i s
Logistic regression provides a simple way of producing analysis that accounts for potential
confounders. For conditions such as cardiovascular disease there is an association
between the likelihood of developing the condition and factors such as age and sex. Age
and sex may also be associated with the number of risk factors a person has. Therefore,
in order to assess whether there is an association between the likelihood of reporting
cardiovascular disease and number of risk factors, the analysis needed to include
adjustment for age and sex.
Modelling
Models of the following form were fitted for the conditions heart attack, stroke, angina
and atherosclerosis:
logit (p) = ß0 + ß1 * AGE + ß2 * SEX + ß3 * I(1–2 RF) + ß4 * I(3–4 RF) + ß5 * I(5+RF)
where

logit (p) = ln (p/(1-p))
p = probability of having reported the disease of interest
AGE = age in years
SEX = 1 for males, 0 for females
I(1–2 RF) = 1 for 1 or 2 risk factors, 0 otherwise
I(3–4 RF) = 1 for 3 or 4 risk factors, 0 otherwise
I(5+ RF) = 1 for five or more risk factors, 0 otherwise
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Odds ratios and standard errors were produced by SAS data analysis software as a part of
the standard output.
Odds ratios
When the prevalence of a condition is low (say less than 10%) odds ratios are similar
to relative risks. The relative risk is defined as the ratio of the probability of an event in
people with the risk factor, for example, to the probability of the same event in people
without the risk factor. The odds ratio is the ratio of the odds of event one to the odds of
event two.
For the conditions analysed, prevalence was less than 5% in each case. For this bulletin,
then, odds ratios have been interpreted as relative risks.
Limitations
The logistic regression analysis used for this bulletin was done for the purpose of
producing age- and sex-adjusted odds ratios for the degree of risk of cardiovascular
disease by number of risk factors. The models by no means account for all of the factors
or potential confounders that influence the risk of developing cardiovascular disease.
Indeed, goodness-of-fit tests indicate that a significant proportion of the variation in the
response variables remains unexplained.
The 2001 NHS is based on a complex survey design. While weighted logistic regression
was used, the clustering of the sample was not accounted for in the estimation of
standard errors. This means that standard errors for estimates of odds ratios are likely to
be underestimated. The design effect, which could be used to account for the clustering
by adjusting the standard errors, is difficult to quantify accurately. It was therefore
decided to ignore the design effect. As the main purpose of the modelling was to provide
indicative information on relationships, rather than to produce predictive models,
ignoring the design effect was considered appropriate.
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