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Background: The American Heart Association (AHA) committee recently set a guideline to 

define and monitor the cardiovascular health status. This study aimed to estimate cardiovascular 

health status among Australian adults using the guideline.

Methods: We used data from a nationally representative sample of 7499 adults (age ≥18 years) 

from 2011 to 2012 Australian Health Survey. We applied the modified AHA’s definition to 

estimate the ideal proportions of the seven metrics and the overall cardiovascular health status.

Results: Ideal status was most prevalent for fasting plasma glucose (83.6%) and least observed 

for dietary pattern (4.8%). The estimated percentage of ideal cardiovascular health was 0.15% in 

Australian adults. An estimated 0.52% of Australian adults had all four ideal cardiovascular health 

factors, and 16.38% had all four ideal cardiovascular health behaviors. There exist some age 

and sex variations for the ideal status of individual metric and the overall cardiovascular health.

Conclusion: The percentage of ideal cardiovascular health in Australian adults is extremely low. 

Public health policies should be implemented to improve the population-wide cardiovascular 

health status in Australia.
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Introduction
Although a recent report has indicated the cardiovascular disease (CVD) mortal-

ity has declined,1 CVD is still a leading cause of deaths over time.2 In 2013, CVD 

contributed to >17 million deaths globally, with an age-standardized death rate of 

293.2 per 100000.2 Previous studies have identified the substantial role of modifi-

able factors in CVD prevention. Among 42847 men aged 40–75 years, Chiuve et al3 

defined five healthy lifestyle factors, including being a nonsmoker, having a body 

mass index (BMI) of <25 kg/m2, taking moderate-to-vigorous physical activity for 

at least 30 min daily, consuming 5–30 g of alcohol daily, and having a healthy diet. 

After 16 years of follow-up, each of the five factors was associated with substantially 

lower risk of coronary heart disease incidence. In addition, 62% of coronary events 

may have been prevented by better adherence to these lifestyle factors.3 In the National 

Health and Nutrition Examination Survey, participants with untreated blood pressure 

<120/<80 mmHg and untreated glycated hemoglobin <5.7% had 36% and 29% lower 

risk of CVD mortality, respectively.4 In this context, the American Heart Association 

(AHA) has set the following goals for 2020: “by 2020, to improve the cardiovascular 

health of all Americans by 20% while reducing deaths from CVDs and stroke by 

20%”.5 In the meanwhile, the AHA identified seven modifiable metrics, called Life’s 
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Simple 7, to define and monitor cardiovascular health status 

and prompt the achievement of the 2020 goals. Life’s Simple 

7 consisted of BMI, physical activity and dietary pattern as 

health behaviors, total cholesterol, blood pressure and fasting 

plasma glucose (FPG) as health factors, and smoking as both 

a health behavior and a health factor.5 Several recent studies 

have observed the separate and combined effects of Life’s 

Simple 7 on the reductions of CVD mortality,4,6 incidence,7 

and presence.8 There are also several reports on cardiovas-

cular health status in different populations.9–12

Australians have experienced an enormous burden of 

CVD in terms of death, hospitalization, and incidence. 

CVD attributed to 46106 deaths, nearly one-third of the total 

deaths, among Australians in the year of 2009.13 From 2009 

to 2010, there were almost 0.5 million hospitalizations with 

a principal diagnosis of CVD.13 It has reported that one in 

five Australians aged 45–74 years had a high risk of CVD 

event in the subsequent 5 years.14 Another large-scale study 

based on Australians aged 45 years or older observed that 

22% participants have a prior history of CVD.15 Therefore, 

the national survey data are crucial for understanding the cur-

rent cardiovascular health status in Australia. In the current 

study, we used data from a nationally representative survey, 

2011–2012 Australian Health Survey (AHS), to evaluate the 

status of cardiovascular health in Australian adults.

Methods
Study design and subjects
The current study was based on the core sample of the 

2011–2012 AHS, which was a nationwide and population-

based combined sample of the following three surveys: 

National Health Survey (NHS), National Nutrition and 

Physical Activity Survey (NNPAS), and National Health 

Measures Survey (NHMS). The Australian Bureau of Sta-

tistics (ABS) organized the three surveys. NHS and NNPAS 

used complex, multistage, and probability sampling design 

to select usual residents from private dwellings in urban and 

rural areas of all states and territories in Australia, covering 

~97% of the people living in Australia. Overseas visitors 

staying or intending to stay in Australia for ≥12 months 

were also included. Households in very remote areas of 

Australia and discrete Aboriginal and Torres Strait Islander 

Communities were excluded. All participants aged 12 years 

or older and aged 5 years or older in both NHS and NNPAS 

were asked to voluntarily provide fasting blood samples and 

urine samples, which constituted the NHMS. The 2011–2012 

AHS core sample combined subjects from NHS and NNPAS 

and contained variables that co-existed in the two surveys. 

Biomedical results from NHMS were also included. The core 

sample consisted of 24910 adults (≥18 years) and the present 

study restricted those who voluntarily participated in both 

total cholesterol and FPG tests (n=7499), yielding an overall 

response rate of 30.1%.

All participants provided written informed consent, and 

our study was approved by The School of Medicine Low Risk 

Ethical Review Committee at the University of Queensland 

(approval number 2016-SOMILRE-0161).

Data collection
Trained interviewers obtained the NHS and NNPAS infor-

mation through face-to-face computer-assisted personal 

interview. For the 24 h dietary recall collection, computer-

assisted telephone interview was used. Participants provided 

their biomedical samples to the convenient collection centers, 

and Sonic Healthcare processed those samples.

Smoking status was based on participants’ self-reported 

currently, ever, or never smoke. Height and weight were mea-

sured during the interview, and BMI was computed as weight 

in kilograms divided by height in meters squared. ABS staff 

used a series of questions to obtain the physical activity that 

the subjects undertook in the last week and calculated the total 

minutes of moderate and vigorous physical activity. To assess 

the fruits and vegetables consumption, participants were asked 

to report the number of vegetables and fruits serves that they 

usually ate each day. For blood pressure, interviewers under-

took two blood pressure readings using an automated blood 

pressure monitor in which systolic and diastolic pressures 

were displayed. If the difference between the readings was 

>10 mmHg, for either the diastolic or the systolic, a third read-

ing was taken. If there were three readings, the average of the 

second and third readings was used for the analysis. For those 

with one and two readings, the first and second readings were 

utilized, respectively. Serum total cholesterol was measured 

by the cholesterol oxidase method and analyzer ARCHITECT 

ci16200. Additionally, participants were asked whether they 

were taking lipid-lowing medications or not. FPG was assessed 

by using hexokinase method and analyzer Integra 800.

Life’s Simple 7
We adopted the AHA’s definition of Life’s Simple 7 based on 

our dataset structure, and the modified definition is detailed 

in Table 1.

Ideal cardiovascular health was defined by the presence 

of all seven metrics. Ideal health behaviors and factors were 

defined by the presence of all four cardiovascular health 

behaviors and factors, respectively.5
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Statistical analysis
Ideal proportions and corresponding confidence intervals 

(CIs) for each metric were calculated in the total population 

as well as by sex and age, categorized as young adults (ages 

18–39 years), middle-aged adults (ages 40–59 years), and 

older adults (ages ≥60 years), subgroups. Proportions and 

CIs of the number of ideal cardiovascular health metrics 

from 0 to 7 and the numbers of ideal cardiovascular health 

behaviors and factors from 0 to 4 were also computed in the 

overall population and subgroups. Participants with available 

cardiovascular health metrics were included in ideal propor-

tion estimates for specific metrics. Participants with complete 

information on all cardiovascular health metrics, behaviors, 

and factors were included for proportion estimates of the 

numbers of ideal cardiovascular health metrics, behaviors, 

and factors, respectively. Survey-based chi-square tests were 

conducted to compare subgroups.

Weights were applied to account for the sampling strategy 

and represent the overall Australian adult population. Since 

our study was based on those with biomedical samples, we 

used biomedical weights as recommended by ABS. In addi-

tion, we used jackknife method to estimate the sampling error.

All the analyses were performed in the ABS Remote 

Access Data Laboratory (RADL), and we used Stata Version 

10.0, which is the available software of RADL. A two-tailed 

P-value of <0.05 was considered statistically significant.

Results
The distributions of the seven cardiovascular health metrics in 

the total population and subgroups are displayed in Table 2. 

In the overall population, the weighted proportions of ideal 

cardiovascular health metrics were as follows: FPG, 83.6%; 

smoking, 55.6%; total cholesterol, 45.5%; blood pressure, 

44.2%; BMI, 39.2%; physical activity, 26.7%; dietary  pattern, 

4.8%. Men and women have similar ideal proportions regard-

ing the total cholesterol (P=0.70). A significantly higher 

proportion of males had ideal physical activity compared to 

females (P<0.01). More women than men met favorable status 

of the other five metrics (P<0.01). The differences in the ideal 

proportions of these metrics were also noted across the three 

age groups. There is an increasing trend regarding the ideal 

proportion of dietary pattern with aging (P=0.01), whereas 

the tendency was reversed for the other six metrics (P<0.01).

Only 0.15% of the total adults had all seven ideal cardio-

vascular health metrics, and the percentages are low across 

all the subgroups (Figures 1, S1, and S2). A total of 18.72% 

of participants had 5–7 ideal cardiovascular metrics, and the 

proportions varied by sex and age. It was 22.37% for women, 

15.12% for men, 36.14% for young adults, 9.20% for middle-

aged population, and 3.36% for older adults. Both males and 

females most commonly had 2–3 ideal components. Young 

adult subjects most frequently had 4–5 ideal metrics, whereas 

middle-aged and older subjects most frequently had 2–3 and 

1–2 ideal metrics, respectively.

In the overall population, 0.52% participants had all 

four ideal behaviors and 16.38% had all four ideal factors 

( Figures 2 and 3). For cardiovascular health behaviors, 

women and young adult subjects most frequently had 1–2 

ideal behaviors, while men, middle-aged, and older subjects 

most frequently had 0–1 ideal behaviors (Figures S3 and S4). 

For cardiovascular factors, men and women most commonly 

had 2–3 ideal factors. Young adult subjects most frequently 

had 3–4 ideal factors, whereas middle-aged and older subjects 

most commonly had 1–2 ideal factors (Figures S5 and S6).

Discussion
To the best of our knowledge, the current study is the first to 

assess cardiovascular health status, defined by the guidelines 

Table 1 The modified definition of cardiovascular health metrics in the present study

Metrics Ideal status Unideal status

Smoking status Never smokers Current and former smokers
BMI (kg/m2) <25 ≥25
Physical activity ≥150 min/week moderate or ≥75 min/week vigorous, or 

≥150 min/week moderate + vigorous
<150 min/week moderate, <75 min/week vigorous, and <150 min/
week moderate + vigorous

Dietary pattern Having met the fruits and vegetables intake requirement 
defined by 2013 Australian Dietary Guidelines

Having not met the fruits and vegetables intake requirement 
defined by 2013 Australian Dietary Guidelines

Blood pressure Systolic blood pressure <120 mmHg and diastolic blood 
pressure <80 mmHg

Systolic blood pressure ≥120 mmHg and/or diastolic blood 
pressure ≥80 mmHg

Total cholesterol Total cholesterol <200 mg/dL and not taking cholesterol-
lowing medication

Total cholesterol ≥200 mg/dL and/or taking cholesterol-lowing 
medication

FPG <100 mg/dL ≥100 mg/dL

Abbreviations: BMI, body mass index; FPG, fasting plasma glucose.
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of AHA, in Australian adults using a nationally representative 

sample. There is a substantial difference between the ideal 

percentages of the seven metrics. Additionally, we observed 

the very low percentage of ideal cardiovascular health.

Among the seven metrics, FPG (83.6%) and smoking 

(55.6%) were with the highest proportions of ideal status. In 

contrast, very few participants have the ideal dietary pattern 

(4.8%) and physical activity (26.7%) status. Generally, the 

ranking in our study is consistent with the findings of a sys-

tematic review, which summarized the prevalence estimates 

from ~30 US and non-US studies.16 The AHA Committee 

has reported the estimated ideal percentages of the following 

seven metrics among American adults: smoking status, 73%; 

BMI, 33%; physical activity, 45%; dietary pattern, <0.5%; 

total cholesterol, 45%; blood pressure, 42%; FPG, 58%.5 In 

comparison, Australians displayed higher ideal percentages 

Figure 1 Weighted proportions of subjects with different numbers of ideal cardiovascular health metrics in the overall population.
Note: Error bars indicate 95% CIs.
Abbreviation: CIs, confidence intervals.
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Figure 2 Weighted proportions of subjects with different numbers of ideal cardiovascular health behaviors in the overall population.
Note: Error bars indicate 95% CIs.
Abbreviation: CIs, confidence intervals.
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of BMI, dietary pattern, and FPG and lower ideal percentages 

of smoking and physical activity. Both populations have simi-

lar ideal proportions of total cholesterol and blood pressure.

We estimated that only 0.15% of Australian adults have 

ideal status on all of the seven metrics, and a number of 

studies from the USA,11,17–19 China,10,20 and Korea21 also 

reported a proportion of <1% for all the seven metrics. A 

large proportion, ~40%, of subjects have ideal status for 

≤2 metrics, and it is generally consistent with two stud-

ies.18,19 However, several investigations reported higher11,22 

or lower4,6 rates, indicating the possibilities of regional 

differences. Only 0.52 and 15.38% participants met the 

indices of ideal health behaviors and factors, respectively. 

The higher ideal percentages in factors other than behaviors 

are in agreement with two studies,12,23 while a US study dis-

played a 2.0% ideal health behaviors’ index and a 1.4% ideal 

health factors’ index.17 Given the current severe situation, 

the AHA’s goal to improve overall cardiovascular health by 

20% by 2020 is tricky.

Another interesting phenomenon is the age and sex dis-

tinctions in cardiovascular health status. Middle-aged and 

older adults were more likely to consume sufficient fruits and 

vegetables when compared with the younger adults. A possible 

explanation is participants in those two groups tend to have 

higher income, which was positively associated with fruits’ 

and vegetables’ consumption.24 Younger adults demonstrated 

better status in other six metrics as well as overall cardiovas-

cular health status. Thus, it is urgent to promote cardiovas-

cular health status in middle- and older-aged individuals as 

Figure 3 Weighted proportions of subjects with different numbers of ideal cardiovascular health factors in the overall population.
Note: Error bars indicate 95% CIs.
Abbreviation: CIs, confidence intervals.
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adhering to and maintaining a healthy lifestyle has dramatic 

effects on CVD risk reduction among those age groups.3,25 

Females tend to take fewer physical activities than males do, 

and a relatively longer duration of TV viewing time among 

women may be partly responsible for the sex difference.26 We 

observed larger proportions for the other ideal metrics, as 

well as larger number of ideal metrics, among females when 

compared with males. Given the situation, the policy makers 

should pay more attention to the alarming cardiovascular 

health status of Australian males in order to close the sex gap.

To our delight, some Australian research institutions 

have also recognized the significance of CVD prevention. 

The Australian National Heart Foundation has updated the 

guidelines for the management of absolute CVD risk in 2012 

and extended the age range, from 45–74 years to 45 years 

or older, of eligible participants for CVD risk assessment.27 

The Australian Diabetes, Obesity and Lifestyle Study has 

explored the relationships between several risk factors, 

such as longer television viewing time26 and diabetes,28 with 

CVD mortality in a large national cohort. Our findings have 

extended their efforts by including all adults, aged 18 years 

or older, and analyzing the combined effects of multiple CVD 

contributors. Given the fact that only a small proportion of 

subjects, <40% for all age and sex subgroups, were with 

5–7 ideal cardiovascular health metrics, the population-wide 

strategy should be promoted to shift the entire distribution 

of CVD risk. The low ideal prevalence of dietary pattern and 

physical activity suggests that we should put in more effort to 

improve the status of these two metrics. Public awareness of 
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CVD modifiable factors, promotion of laws and regulations 

to restrict unhealthy food, as well as improvement of access 

to fitness facilities could be effective measures to enhance the 

overall cardiovascular health status among Australian adults.

Several limitations of the current study should be con-

sidered. First, although our study was based on a nationally 

representative sample and used sampling weights, our study 

may still have selection bias. Second, the current study was 

a cross-sectional study and, thus, we could not explore the 

temporal trend of cardiovascular health status as well as Life’s 

Simple 7 and future CVD risk. Third, we were unable to take 

some other CVD influencing factors, such as menopause, 

into consideration due to limited variables and sample size. 

Fourth, our study only used one recall to measure dietary 

intake. Finally, we modified the AHA’s definition of cardio-

vascular health due to the data structures and it may lead to 

some misclassifications.

Conclusion
Our study demonstrates that the prevalence of ideal cardio-

vascular health is very low among Australian adults. The ideal 

status is less prevalent for some metrics, such as the dietary 

pattern and physical activity. Public health policies should be 

implemented to promote overall cardiovascular health status.
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Supplementary materials

Figure S1 Weighted proportions of subjects with different numbers of ideal cardiovascular health metrics, stratified by sex.
Note: Error bars indicate 95% CIs.
Abbreviation: CIs, confidence intervals.
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Figure S2 Weighted proportions of subjects with different numbers of ideal cardiovascular health metrics, stratified by age.
Note: Error bars indicate 95% CIs.
Abbreviation: CIs, confidence intervals.
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Figure S3 Weighted proportions of subjects with different numbers of ideal cardiovascular health behaviors, stratified by sex.
Note: Error bars indicate 95% CIs.
Abbreviation: CIs, confidence intervals.
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Figure S4 Weighted proportions of subjects with different numbers of ideal cardiovascular health behaviors, stratified by age.
Note: Error bars indicate 95% CIs.
Abbreviation: CIs, confidence intervals.
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Figure S5 Weighted proportions of subjects with different numbers of ideal cardiovascular health factors, stratified by sex.
Note: Error bars indicate 95% CIs.
Abbreviation: CIs, confidence intervals.
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Figure S6 Weighted proportions of subjects with different numbers of ideal cardiovascular health factors, stratified by age.
Note: Error bars indicate 95% CIs.
Abbreviation: CIs, confidence intervals.
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