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Foreword

The findings of the Victorian Health Monitor survey provide us with important information to guide 
and monitor prevention efforts in Victoria to help address the rising prevalence of lifestyle related 
chronic diseases. 

Cardiovascular disease, diabetes and chronic kidney disease together account for approximately 
one quarter of the burden of disease in Australia. This is also true for Victoria. These three conditions 
share many common lifestyle-related risk factors and hence a large proportion of the disease burden 
associated with these conditions is potentially preventable. 

This report presents, for the first time, measured baseline physical and biomedical information for 
Victoria on chronic disease risk factors such as poor dietary intake, obesity, elevated blood pressure 
and sedentary behaviour. By measuring height, weight, waist circumference, blood lipids, blood 
pressure and fasting blood glucose levels, the Victorian Health Monitor provides, with a high degree 
of accuracy, an assessment of the prevalence of obesity, hypertension, diabetes and the metabolic 
syndrome in the adult population. Indicators of chronic kidney disease have also been measured 
using specific blood and urinary markers. 

The survey also included a comprehensive assessment of dietary behaviour, enabling detailed 
information on food and nutrition intake in the Victorian population to be reported for the first time 
since the National Nutrition Survey was conducted by the Australian Bureau of Statistics in 1995.

The food and nutrition findings of the Victorian Health Monitor are reported in a companion volume 
to this report entitled The Victorian Health Monitor Food and Nutrition report. This will help pinpoint 
areas in need of improvement and enable monitoring of the Victorian population against national and 
Victorian nutrition guidelines and recommendations.

The associations at the population level between vitamin D deficiency and skin type are also 
presented for the first time in this report. The prevalence of vitamin D deficiency in the population  
has been measured using a blood test. 

The Baker IDI Heart and Diabetes Institute were commissioned by the Department of Health to 
manage the fieldwork and data collection components of the survey, and to report the analysis  
of the findings to the Department in two reports. Baker IDI is acknowledged for their work in 
undertaking this landmark survey.

I commend the Victorian Health Monitor reports to you. These reports provide a comprehensive 
examination of the health status of Victorians. The information provided will help to inform health 
policy directions as set out in the Victorian Health Priorities Framework and the Public Health  
and Wellbeing Plan and provide a baseline against which health measures can be monitored  
into the future.

 
Hon David Davis MP 
Minister for Health
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Accessibility/
Remoteness Index of 
Australia (ARIA)

The ARIA is an index of the accessibility of places to service centres or, 
conversely, of remoteness of places.

Geographical areas were given a score (continuous between 0 and 15) 
based on the road distance to service towns of different sizes. Scores for 
regions were derived by averaging scores of 1 km2 grid. The index scores 
were classified into various categories as below. 

Remoteness areas:

1. Major cities: relatively unrestricted accessibility to a wide range  
of goods and services and opportunities for social interaction.

2. Inner regional: some restrictions to accessibility of some goods, services 
and opportunities for social interaction.

3. Outer regional: significantly restricted accessibility of goods, services  
and opportunities for social interaction.

4. Remote: very restricted accessibility of goods, services and 
opportunities for social interaction.

5. Very remote: very little accessibility of goods, services and opportunities 
for social interaction.

In the Victorian Health Monitor, there were no areas classified as remote or 
very remote.

Adiposity The state of being fat.

Albuminuria Albuminuria was defined as an albumin:creatinine ratio of  
≥ 2.5 mg/mmol or 3.5 mg/mmol in men and women, respectively. 

Anaemia Anaemia was defined as a haemoglobin level < 130 g/L and  
<115 g/L in men and women, respectively.

Cardiovascular 
disease

Cardiovascular disease included angina, myocardial infarction, stroke, 
coronary bypass surgery and percutaneous coronary interventions. 

Diabetes Diabetes was defined on the basis of fasting plasma glucose  
≥ 7.0 mmol/L or current treatment with oral hypoglycaemic medications  
or insulin. 

Dyslipidaemia Dyslipidaemia was defined as those who were taking lipid-lowering 
medication and/or had any of: total cholesterol ≥ 5.5 mmol/L, LDL 
cholesterol ≥ 3.5 mmol/L, HDL cholesterol < 1.0 mmol/L (men) or  
< 1.3 mmol/L (women) or triglycerides ≥ 2.0 mmol/L.

Elevated lead Elevated lead was defined as a blood lead level ≥ 0.48 µmol/L.

Elevated low-density 
lipoprotein (LDL) 
cholesterol

Elevated LDL cholesterol was defined as serum LDL cholesterol  
≥ 3.5 mmol/L.

Elevated total 
cholesterol

Elevated total cholesterol was defined as serum total cholesterol  
≥ 5.5 mmol/L.

Definitions of risk factors and diseases
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Glomerular filtration 
rate (GFR) 

GFR is a standard measure of the filtering capacity of the kidneys.  
It is estimated (eGFR) from an equation using serum creatinine,  
age and sex.

Hypertension Hypertension was defined on the basis of blood pressure  
≥ 140/90 mmHg or current treatment with anti-hypertensive medications.

Hypertriglyceridaemia Hypertriglyceridaemia was defined as serum triglycerides  
≥ 2.0 mmol/L.

Impaired fasting 
glucose 

Impaired fasting glucose was defined as fasting plasma glucose  
≥ 6.1 mmol/L but < 7.0 mmol/L.

Index of Relative 
Socioeconomic 
Disadvantage (IRSD)

The IRSD is a numerical index used to characterise the socioeconomic 
status of all postcodes in Australia, based on information concerning 
percentage of dwellings being rented and percentage of people 
unemployed, in relatively unskilled occupations, lacking fluency in English, 
Aboriginal or Torres Strait Islanders, and relatively low educational 
attainment. In the Victorian Health Monitor, participants were classified 
into quintiles of socioeconomic disadvantage according to their value 
of IRSD for their residence, with lowest quintiles corresponding to the 
highest socioeconomic disadvantage and highest quintiles the lowest 
socioeconomic disadvantage.

Insufficient physical 
activity

Physical activity time was calculated as the sum of the time spent walking 
or performing moderate physical activity per week, plus double the time 
spent in vigorous physical activity. Insufficient physical activity was defined 
as 1–149 minutes per week of physical activity.

Known diabetes Known diabetes was defined as people who had a prior diagnosis of 
diabetes and who were either taking oral hypoglycaemic medications or 
insulin, or had a fasting plasma glucose ≥ 7.0 mmol/L. 

Low high-density 
lipoprotein (HDL) 
cholesterol

Low HDL cholesterol was defined as HDL cholesterol  
< 1.0 mmol/L in men and < 1.3 mmol/L in women.

Metabolic syndrome Metabolic syndrome was defined as people with any three of five risk 
factors: elevated waist circumference, elevated triglycerides, reduced  
high-density lipoprotein cholesterol, elevated blood pressure or elevated 
fasting glucose.

Newly diagnosed 
diabetes

Newly diagnosed diabetes was defined as people who did not  
have a prior diagnosis of diabetes but had a fasting plasma glucose  
≥ 7.0 mmol/L.

Obesity (BMI) Obesity (BMI) was defined as people who had a body mass index  
≥ 30 kg/m2.
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Obesity (waist) Obesity (waist) was defined as people who had a waist circumference  
≥ 102 cm in men or ≥ 88 cm in women. 

Physical inactivity Physical activity time was calculated as the sum of the time spent walking 
or performing moderate physical activity per week, plus double the time 
spent in vigorous physical activity. Physical inactivity was defined as zero 
minutes per week of physical activity.

Psychological distress Psychological distress was defined as people who scored  
≥ 13 points on the Kessler 6 questionnaire.

Sedentary behaviour Sedentary behaviour was defined as an overall sitting time  
≥ eight hours per day. 

Smoking status Smoking status was defined using the following categories.

•	 Daily	smoker:	people	who	smoked	daily.

•	 Occasional	smoker:	people	who	smoked	regularly	but	less	frequently	
than daily.

•	 Ex-smoker:	people	who	currently	did	not	smoke	but	used	 
to smoke and had smoked at least 100 cigarettes during  
their lifetime.

•	 Non-smoker:	people	who	had	never	smoked	or	those	who	did	not	
smoke currently and had smoked fewer than 100 cigarettes during their 
lifetime.

•	 Current	smoker:	people	who	smoked	daily	or	occasionally,	 
as defined above.

Sufficient physical 
activity

Physical activity time was calculated as the sum of the time spent walking 
or performing moderate physical activity per week, plus double the time 
spent in vigorous physical activity. Sufficient physical activity was defined as 
≥ 150 mins per week of physical activity.

Vitamin B12 
deficiency

Vitamin B12 deficiency was defined as a vitamin B12 level  
≤ 180 pmol/L.

Vitamin D deficiency Vitamin D deficiency categories were defined as:

•	 severe	deficiency:	vitamin	D	level	<	12.5	nmol/L

•	 moderate	deficiency:	vitamin	D	level	between	12.5	and	29.0	nmol/L

•	 mild	deficiency:	vitamin	D	level	between	30.0	and	≤	49.0	nmol/L.
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How to interpret a table
All estimates in the tables of this report have been weighted to the 2008 estimated Victorian resident 
population. The majority of tables contain prevalence estimates by age- and sex-specific groups, as 
well as an overall estimate of prevalence. Total prevalence estimates have been standardised to the 
2006 Victorian population.

How to interpret odds ratios and 95 per cent confidence intervals
The odds ratio is used to compare the odds (or likelihood) of an event, or condition, occurring, or 
being present, in one group with the odds of the event occurring in another group. An odds ratio of 
1.0 indicates that the odds were the same in both groups, while an odds ratio of 3.0 indicates that 
the odds of an event or condition were three times higher in one group than the other group.

The 95 per cent confidence interval helps to assess how likely it is that the odds ratio calculated 
in the study population will apply to the wider population by showing the likely range within which 
the odds ratio might really lie. For example, if we consider the question of having a full-time paid 
job, we might find that in a survey of 50 people, the likelihood that men had a full-time job was 
twice that of the women. This would give us an odds ratio of 2.0, and might have a 95 per cent 
confidence interval of 0.9 to 4.2. We know that if we repeated the survey on another 50 people, we 
would be unlikely to get an exact odds ratio of 2.0 again. The confidence interval shows us that if 
we conducted the survey 100 times, each in different groups of 50 people, we would expect that 95 
times out of 100 the odds ratios in the study samples would lie within the range of 0.9 to 4.2. Since, 
in this example, 1.0 lies within the 95 per cent confidence interval, we cannot be confident that in the 
wider population men are really more likely than women to have full-time jobs. In general, the larger 
the study sample, the narrower the 95 per cent confidence interval.

All differences between estimates and trends reported in the text of this report are statistically 
significant differences and trends. If there is no significant difference or trend observed in the 
data, estimates are described in the text as being ‘similar’ when compared. For instance, ‘the 
prevalence of obesity was higher in women than in men’ indicates that there was a statistically 
significant difference between the estimates for men and women. The statement that ‘the prevalence 
of dyslipidaemia was similar in men and women’ indicates there was no statistically significant 
difference between the estimates for men and women in this instance.
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About this survey
The Victorian Health Monitor was conducted as a Victorian statewide cross-sectional,  
population-health measurement survey, with data collected between May 2009 and April 2010. 

The survey aimed to measure the prevalence of diabetes, cardiovascular disease, indicators for 
chronic kidney disease and hypertension (and their risk factors) in a representative sample of 
Victorian adults aged 18–75 years.

The specific objectives of the study were to: 

•	 estimate	the	prevalence	of	the	following	conditions	in	the	Victorian	metropolitan	and	rural	
population

- diabetes and other forms of abnormal glucose tolerance

- cardiovascular disease

- indicators for chronic kidney disease

- cardiovascular disease risk factors, including obesity, hypertension and lipid profile 
abnormalities

•	 assess	the	distribution	and	relationships	of	the	cardiovascular	disease	risk	factors	indicated	above

•	 assess	the	associations	of	the	social	determinants	of	health	with	risk	factors	and	the	chronic	
diseases included in the survey

•	 inform	policy	development	and	contribute	to	overall	program	planning	for	chronic	disease	
prevention activities in Victoria

•	 inform	nutrition	policy	at	the	state	level	and	contribute	to	the	evidence	base	on	healthy	eating.

About this report
In this report we have described the prevalence of lifestyle factors, biomedical risk factors and 
chronic diseases such as diabetes, cardiovascular disease and chronic kidney disease in Victorians. 
In each chapter we report the burden of each of these conditions and describe their burden 
according to age group, sex, geography and basic demographic factors. The report begins with 
a chapter entitled, ‘Lifestyle behaviours’, which contains information on the prevalence of major 
lifestyle behaviours associated with poor health across the Victorian population including smoking, 
physical inactivity and sedentary behaviour. It describes, for the first time in a research study, 
sedentary behaviour in terms of sitting for work, sitting watching television and overall sitting. This will 
be very important for targeting public health interventions.

Chapter 2 describes the biomedical risk factors that can be affected by such lifestyle factors.

Chapters 3–5 focus on chronic diseases such as diabetes, cardiovascular disease and chronic 
kidney disease and their relationships with various demographic and risk factors.

Chapter 6 focuses on the social determinants of health, and explores the association of both 
individual and area-based measures of the social determinants of health with risk factors and  
chronic diseases.

In chapter 7, we examine the prevalence of several other important health problems faced by 
Victorians. We look at self-rated health status, levels of psychological distress and deficiencies in  
key macronutrients such as vitamin D, vitamin B12, red cell folate and iodine. Chapter 7 also reports 
the prevalence of anaemia and abnormal levels of blood lead.

Introduction



2  Methods
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Methods



4  Methods

Sample selection and eligibility
The Victorian Health Monitor was a statewide survey of the Victorian population aged 18–75 years 
residing in 50 randomly selected metropolitan and rural areas (Census Collection Districts or ‘CDs’)  
of Victoria. 

The sample selection was based on a stratified cluster sample of CDs within the eight Department 
of Health regions in Victoria. The selection of CDs was based on a random sample that was 
proportional to the population size (ABS 2006b) of each Department of Health region. CDs with 
fewer than 100 households were excluded from the sample as these CDs have a very low population 
density and the surveying of people within these CDs was considered logistically difficult and 
inefficient. The final sample comprised 25 CDs from the metropolitan area and 25 CDs from rural 
areas of Victoria. 

Non-institutionalised adults aged 18–75 years residing in private dwellings within Victoria were 
eligible for participation in the survey if they had resided at their address for a minimum of six months 
prior to the survey. The survey did not include women who were pregnant or people with intellectual 
disabilities or infirmity that precluded participation. 

Survey protocol and procedures
The Victorian Health Monitor was conducted over a 12-month period from May 2009 to April 2010 
alongside a marketing campaign. Survey activities were conducted in three phases: 

•	 the	household	interview

•	 the	biomedical	examination

•	 the	diet	recall	survey.

Invitation and recruitment

A communications company was appointed to conduct the marketing strategy for the survey 
and an independent market research and a recruitment company was employed to conduct the 
household interviews and recruitment activities. All private dwellings within selected CDs were initially 
approached through a hand-delivered (non-addressed) letter informing them of their selection into 
the survey and advising them that an interviewer would visit the household to conduct an interview. 

In order to minimise the potential for selection bias, one eligible person was randomly selected to 
participate in the survey from all eligible people within each household. At the first interview, the 
details of willing participants were collected and they were invited to attend a local testing site for 
the biomedical examination. Those eligible and willing to participate in the survey were provided with 
an appointment date and were given written instructions on the procedures to follow before their 
biomedical examination, including instructions to fast for at least 10 hours prior to testing. 

Preparation of survey methods and training

The preparation of the survey methods, including both the biomedical examination equipment and 
questionnaires, was undertaken in accordance with the study aims and objectives. 

Methods
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Survey staff attended a two-day training workshop prior to collecting data. Staff were briefed on the 
background to the survey, objectives, methodology, privacy, confidentiality and occupational health 
and safety to ensure accurate and consistent data collection. 

Biomedical examination

The Victorian Health Monitor biomedical examination procedures closely followed the study protocol 
as recommended by the World Health Organization (WHO) for the study of diabetes and other non-
communicable diseases (WHO 1999b). Four teams of survey staff administered the survey, with two 
teams each based in metropolitan and rural Victoria. The biomedical examination was conducted 
from Friday to Monday over three weekends in each of four testing sites. In cases where a site was 
unavailable, an alternative weekday was selected. Local survey sites included community centres, 
scout halls, sporting venues, church halls, neighbourhood houses and schools. 

All participants gave written informed consent to participate in the survey upon arrival at the testing 
site and were asked to remain on site until all tests were performed. 

All data were collected on scannable paper forms and scanned directly into a designated database. 

Blood sampling and laboratory procedures

Blood was collected by venepuncture after an overnight fast (10 hours or more). Specimens were 
collected to measure total cholesterol, HDL cholesterol, triglycerides, haemoglobin A1c, vitamin D, 
haemoglobin, red cell folate, vitamin B12, creatinine, whole blood lead and plasma glucose levels. All 
blood specimens were centrifuged on site to separate out the plasma and serum. All samples were 
transported daily to a central laboratory where analyses were conducted. 

Urine collection and laboratory procedures

A morning spot urine sample was taken and transported daily to a central laboratory for the 
measurement of urine albumin, protein and blood, with a separate urine sample sent to Westmead 
Hospital in Sydney for iodine testing. 

Anthropometry

Height was measured to the nearest 0.1 cm without shoes using a stadiometer. Weight was 
measured without shoes and excess clothing to the nearest 0.1 kg using digital weighting scales. 
Waist circumference was measured halfway between the inferior margin of the last rib and the iliac 
crest in the mid-axillary plane to the nearest 0.1 cm, using a steel measuring tape. Hip circumference 
was measured at the widest point over the buttocks to the nearest 0.1 cm. If the variation between 
the first and second measurements was greater than 0.5 cm for height, 0.5 kg for weight and 1 cm 
for waist and hip circumferences, a third measurement was taken and the mean of the two closest 
measurements was calculated. Body mass index (BMI, kg/m2) and waist-to-hip ratio was calculated.



6  Methods

Blood pressure

Blood pressure measurement was performed in a seated position after resting for five minutes or 
more using an automated blood pressure monitor that was regularly calibrated. A cuff of suitable size 
was applied on the participant’s exposed upper arm (the arm not used for blood collection), which 
was supported on a table at heart level. Three sequential measurements were taken, with a one-
minute interval between them. The mean of the first two measurements were taken. However, if the 
difference between the first and second measurements was great than 10 mmHg and 6 mmHg for 
systolic and diastolic blood pressure, respectively, the third measurement was considered, and the 
mean of the two closest readings was used. 

Questionnaires

The Food Frequency Questionnaire (FFQ) and the Modified Fitzpatrick Scale (MFS) were self-
administered. The MFS is a modified version of the Fitzpatrick Skin Type Scale, which measures 
self-reported skin, eye and hair colour and skin sensitivity to sunlight (Fitzpatrick 1988). 

An interviewer-administered questionnaire was used to ascertain a range of health and social 
information including demographic characteristics, lifestyle behaviours, previous history of diabetes 
and cardiovascular disease and socioeconomic status. 

Diet recall survey

Three diet recall interviews were conducted to gather information on the diet of Victorians. The first 
diet recall interview was undertaken within five to seven days of participants attending the biomedical 
examination. Two subsequent recall interviews were conducted at two-week intervals following the 
first diet recall interview. 

Feedback to participants

Participants were sent letters within two to three weeks following the completion of testing. They 
were thanked for their participation in the survey and provided with the results of their blood pressure 
measurement, body mass index, blood and urine tests. 

Survey response
In total 14,656 households were approached across Victoria. Of the 11,353 households where 
contact was achieved, 6,503 (57.3 per cent) households wished to participate in the survey.  
Of the 6,503 households that agreed to participate, 4,922 people were identified as being eligible 
to participate in the survey. Of these, 3,653 eligible people attended the biomedical examination, 
yielding an overall response rate of 37.6 per cent. 
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Statistical analysis
To account for the clustering and stratification of the survey design, and to adjust for non-response, 
the data have been weighted to match the age and sex distribution of the 2008 estimated residential 
population of Victoria aged 18–75 years (Biemer & Christ 2008). The details of constructing the 
survey weights are supplied in the Appendix. 

In order to eliminate the effect that differences in age structure may have on estimates from different 
populations, the prevalence of risk factors and diseases have been age-standardised to the 2006 
estimated residential population of Victoria aged 18–75 years (ABS 2006b). 

Differences in the prevalence of health conditions by sex were compared using Pearson’s x2 test 
while accounting for survey design. Survey-weighted logistic regression models, which account for 
the survey design characteristics, were used to test the trends for age groups and to compare the 
difference in the prevalence according to major risk factors and locality. Statistical significance was 
determined at p < 0.05.

All analyses were conducted using PASW statistics version 18 (SPSS, Chicago, Illinois, USA) and 
Stata statistical software version 11.0 (StataCorp, College Station, Texas, USA).
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Smoking 
The prevalence of daily smoking in the population aged 18–75 years was 13.9 per cent, with an 
additional 4.0 per cent being occasional smokers. There was a higher prevalence of daily smokers 
in men compared with women. However, a similar proportion of women reported being occasional 
smokers (4.3 per cent), as did men (3.8 per cent). The prevalence of daily smokers decreased with 
age group in women, but not in men.

Physical activity
The proportion of people undertaking sufficient physical activity to meet national guidelines was  
69.0 per cent. The prevalence of sufficiently active men was higher than that of women. The 
prevalence of sufficient levels of activity decreased with age group in men, but no clear pattern  
was evident in women.

Sedentary behaviour
The proportion of people sitting at least eight hours per day was 26.2 per cent. The proportions  
of people sitting at work and watching TV for greater than four hours per day were 31.9 per cent  
and 9.3 per cent, respectively.

Obesity
The proportion of Victorians categorised as overweight or obese according to measured body  
mass index (BMI) was 62.6 per cent (overweight: 38.1 per cent; obese: 24.5 per cent), equating 
to about 2.4 million people aged 18–75 years. The prevalence of obesity, which was defined 
using measured waist circumference, was 32.0 per cent. The prevalence of obesity was higher in 
women than in men and increased with age group, based on both the BMI and waist circumference 
definitions for obesity. 

Hypertension
The proportion of people aged 18–75 years who had elevated blood pressure or who were treated 
for hypertension was 25.1 per cent. The prevalence of hypertension was higher in men than in 
women and increased with age group. It was also higher for those with fair or poor health, the  
obese and those with dyslipidaemia. 

Among those who were on treatment for hypertension, 46.1 per cent had adequate blood  
pressure control.

Dyslipidaemia
The proportion of Victorians who had dyslipidaemia, defined as those who were taking lipid-lowering 
medication and/or had abnormal levels of either total cholesterol, LDL cholesterol, HDL cholesterol 
or triglycerides, was 56.8 per cent. The prevalence of dyslipidaemia was similar in men and women 
and increased with age group. It was higher in those who were either physically inactive or sedentary, 
current smokers, those with fair or poor health, the obese and those with hypertension.

Of the 8.5 per cent of the population on lipid-lowering therapy, 51.9 per cent was found to have at 
least one abnormality of the four lipid fractions.

Summary of findings
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Lipid-lowering therapy was being taken by about half (50.4 per cent) of all people aged 18–75 years 
with cardiovascular disease who were eligible for medication under the Pharmaceutical Benefits 
Scheme (PBS) criteria, and about half (51.1 per cent) of those with diabetes (but no cardiovascular 
disease).

Self-rated good/very good/excellent health

The proportion of Victorians reporting their health as excellent, very good or good was 87.9 per cent. 
The proportions of men and women reporting excellent, very good or good health were similar and 
the proportions were similar between age groups. 

Psychological distress

The proportion of Victorians with elevated levels of psychological distress (Kessler 6 score 13+)  
was 2.8 per cent. The proportions were similar between men and women and did not increase  
with age group.

Diabetes

The prevalence of diabetes was 4.6 per cent for all Victorians in 2009–2010. A further 4.3 per cent 
had impaired fasting glucose. The prevalence of type 1 and type 2 diabetes were 0.6 per cent and 
4.0 per cent, respectively. The prevalence of diabetes was similar between men and women, and 
increased with age group.

The prevalence of known diabetes was 3.4 per cent, which was higher than that of newly diagnosed 
diabetes (1.2 per cent). This would suggest that for every three diagnosed cases there is one 
undiagnosed case of diabetes in Victoria.

Among those with known diabetes, 91.6 per cent were receiving oral hypoglycaemic medications 
and/or insulin. Less than half (39.0 per cent) of those with known diabetes were meeting the 
haemoglobin A1c target for diabetes control.

Metabolic syndrome

Approximately one in five (20.9 per cent) Victorians aged 18–75 years met the criteria for the 
metabolic syndrome as defined according to a consensus statement for the clinical diagnosis  
of the metabolic syndrome. The prevalence of the metabolic syndrome was higher in men than in 
women, and increased with age group. The prevalence of the metabolic syndrome was also higher 
in those who were physically inactive or sedentary, current or ex-smokers, and in those with fair or 
poor health.

Cardiovascular disease

The prevalence of self-reported cardiovascular disease was 3.1 per cent for Victorians aged  
18–75 years in 2009–2010. The prevalence of cardiovascular disease was higher in men  
than in women, and increased with age group. It was higher in rural areas compared with the 
metropolitan area, and higher in the physically inactive, the obese, in those with fair or poor  
health and higher in those with diabetes and the metabolic syndrome.
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Chronic kidney disease
The prevalence of impaired estimated glomerular filtration was 3.5 per cent. Using albuminuria as an 
indicator for chronic kidney disease, the prevalence was 6.4 per cent, while 9.1 per cent of Victorians 
aged 18–75 years had either an impaired estimated glomerular filtration rate or albuminuria.

Social determinants of health
There was a social patterning to the prevalence of risk factors and chronic disease as assessed by 
individual (education and income) and area-based measures (accessibility and index of relative social 
economic disadvantage), though the patterns varied by disease state and risk factor. 

Vitamin B12, red cell folate and anaemia
The prevalence of vitamin B12 deficiency was 7.7 per cent. Red cell folate levels were excellent, with 
less than one per cent of Victorians having a folate deficiency. Anaemia was present in two per cent 
of Victorians aged 18–75 years.

Vitamin D and iodine deficiency, and lead levels
More than two in five (42.6 per cent) Victorians aged 18–75 years were deficient in vitamin D. There 
was a mild level of iodine deficiency identified in the Victorian population and the average blood lead 
level for adult Victorians was well below the National Health Medical Research Council (NHMRC) 
threshold for elevated blood lead levels.
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1. Lifestyle behaviours

There are several lifestyle behaviours that are associated with the risk of diabetes, cardiovascular 
disease and kidney disease. Improving our understanding of these relationships is imperative to 
reducing the incidence of these and other chronic diseases in the future. 

The various relationships between lifestyle behaviours and diabetes, cardiovascular disease  
and chronic kidney disease among Victorians will be explored in later chapters. This chapter  
provides a description of some of the relevant lifestyle behaviours and their prevalence in the 
Victorian population.

Smoking
Tobacco smoking is considered to be the major risk factor for a large number of respiratory, 
malignant and vascular diseases, and its effects on such conditions increases the risk of 
complications of other conditions such as diabetes, hypertension and dyslipidaemia.

The prevalence of tobacco smoking among adults in Victoria has been steadily declining for many 
years (McCarthy et al. 2009).

Questions on a person’s smoking history were included in the interviewer-administered risk factor 
questionnaire using a validated instrument (Australian Institute of Health and Welfare (AIHW) 1998).

Definitions
The following criteria were used to define smoking status (Table 1.1).

Table 1.1 Classification of smoking status

Classification Definition

Daily smoker Smokes daily

Occasional smoker Smokes regularly but less frequently than daily

Ex-smoker Doesn’t smoke currently but used to and has smoked ≥ 100 cigarettes 
during lifetime

Non-smoker Never smoked or doesn’t smoke currently and has smoked < 100 
cigarettes during lifetime

Results

Overall prevalence 

Table 1.2 shows the age-standardised prevalence of smoking in people aged 18–75 years. The 
prevalence of daily smoking in the total population was 13.9 per cent, with an additional 4.0 per 
cent being occasional smokers. The prevalence of non-smokers was 57.6 per cent. There was a 
higher prevalence of daily smokers among men (16.6 per cent) than among women (11.4 per cent), 
p<0.001. However, a similar proportion of women reported being occasional smokers (4.3 per cent) 
as did men (3.8 per cent) (Table 1.2).

Applying the prevalence of daily smokers to the total population of Victoria in 2008 produces an 
estimate of 527,000 people aged 18–75 years who smoke daily.

Prevalence by age group and sex

Table 1.2 describes the prevalence of smoking status by age group and sex. The prevalence of  
daily smokers decreased with age in women (p for trend = 0.001) but not for men. The age group 
with the highest proportion of daily smokers for both men and women was the 18–34 year age 
group and the age group with the highest proportion of ex-smokers for both men and women  
was the 65–75 year age group (Table 1.2). 
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Prevalence by selected risk factors

Table 1.3 describes the associations of daily/occasional smoking with selected risk factors,  
and indicates whether any differences were statistically significant after adjustment for age  
and sex. 

The prevalence of smoking was higher for people born in Australia than for those born overseas  
but was not related to language spoken at home or marital status. The prevalence of smoking  
was higher among people who were physically inactive or insufficiently active versus those  
who were sufficiently active. The prevalence of smoking was not related to sedentary behaviour 
status but was higher among those who self-rated their health as fair or poor versus those  
who did not. The prevalence of smoking was not related to obesity status (using either BMI  
or waist circumference). 
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Table 1.3 Prevalence of daily/occasional smoking and risk of being daily/
occasional smokers, by selected risk factors

Daily/occasional smoking Age and sex-
adjusted odds ratio 
of smoking (95% CI)% 95% CI

Country of birth

Australia 19.3 16.8 22.1 1.0

Overseas 13.8 9.7 19.2 0.7 (0.5–0.9)

Language spoken at home

English 18.3 15.9 20.9 1.0

Other than English 17.1 12.6 22.7 0.9 (0.6–1.3)

Marital status

Married/living with a partner 18.7 15.4 22.5 1.0

Other(a) 24.2 20.7 28.1 1.3 (0.9–2.1)

Physical activity

Sufficiently active 16.9 14.3 19.8 1.0

Insufficiently active or inactive 20.4 17.3 23.9 1.3 (1.0–1.7)

Sedentary behaviour

< 8 hours of total sitting per day 18.3 15.4 21.6 1.0

≥ 8 hours of total sitting per day 16.6 13.5 20.2 0.8 (0.6–1.2)

Self-rated general health

Good/very good/excellent 17.2 14.7 20.1 1.0

Fair/poor 23.5 19.6 27.9 1.5 (1.1–2.1)

Obesity (BMI)

No 18.2 15.5 21.1 1.0

Yes 17.6 14.2 21.5 1.0 (0.7–1.4)

Obesity (waist)

No 17.9 14.9 21.4 1.0

Yes 18.4 14.7 22.8 1.1 (0.8–1.6)

(a) Other includes people who are widowed, divorced, separated or never married. 

95% CI = 95 per cent confidence interval; BMI = body mass index

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Prevalence by locality

Figure 1.1 and Table 1.4 show the prevalence of smoking status by metropolitan and rural status. 
After adjusting for age and sex, rural Victorians were more likely to be daily smokers than were 
metropolitan Victorians (p = 0.037). 

Figure 1.1 Prevalence and 95% CI of smoking status according to locality

 

The error bars represent the 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Table 1.4 Prevalence of smoking status according to locality

Metropolitan Rural

% 95% CI % 95% CI

Daily smoker 12.0 9.5 15.1 16.9 13.6 20.9

Occasional smoker 4.4 2.7 7.1 3.6 2.4 5.3

Ex-smoker 24.2 21.9 26.7 24.3 21.2 27.7

Non-smoker 59.1 56.1 62.1 55.2 52.3 58.2

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Physical activity
Regular physical activity is recognised as being an important component of a healthy lifestyle. 
In addition to the important health and social benefits, physical activity plays a vital role in the 
prevention of mortality and morbidity from cardiovascular disease, type 2 diabetes, some forms of 
cancer, and morbidity from some injuries and mental health conditions. The National physical activity 
guidelines for adults recommend that at least 150 minutes per week should be spent undertaking 
moderate to vigorous physical activity (Department of Health and Aged Care 1999).

Definitions

The following criteria were used to define each participant’s level of physical activity (Table 1.5). 

Table 1.5 Classification of physical activity levels

Classification Definition

Sufficiently physically active ≥ 150 minutes of ‘physical activity time’ per week

Insufficiently physically active 1 –149 minutes of ‘physical activity time’ per week

Physically inactive 0 minutes of ‘physical activity time’ per week

‘Physical activity time’ was calculated as the sum of the time spent walking or performing moderate 
activity plus double the time spent in vigorous physical activity (to reflect its greater intensity) 
(Armstrong et al. 2000).

Results

Overall prevalence 

Table 1.6 shows the age-standardised prevalence of different levels of physical activity in people 
aged 18–75 years. The prevalence of being sufficiently physically active among the total population 
was 69.0 per cent; 5.5 per cent were physically inactive. The prevalence of sufficiently active 
men (72.0 per cent) was higher than that of women (66.1 per cent), p = 0.01. However, a similar 
proportion of men reported being physically inactive (5.8 per cent) as did women (5.2 per cent)  
(Table 1.6).

Applying the prevalence of physical activity levels to the total population of Victoria in 2008 produces 
an estimate of 2,616,000 people aged 18–75 years who participate in sufficient levels of physical 
activity and 1,175,500 people who are physically inactive or insufficiently active.

Prevalence by age group and sex

Table 1.6 also describes the prevalence of different levels of physical activity by age group and sex. 

The prevalence of sufficient levels of physical activity decreased with age in men (p for trend = 0.02) 
but no clear pattern with age was seen in women. The age group with the highest proportion of 
sufficiently active men was the 18–34-year age group. However, the prevalence of people being 
physically inactive or insufficiently active increased with age for both men (p for trend = 0.001) and 
women (p for trend < 0.001) (Table 1.6).
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Table 1.6 Prevalence of physical activity levels according to sex and age group

Level of physical activity

Sufficient Insufficient Inactive

% 95% CI % 95% CI % 95% CI

Men

18–34 79.9 69.7 87.3 17.9 11.0 27.8 2.2 0.8 6.2

35–44 70.5 63.7 76.5 24.4 18.9 30.9 5.1 3.0 8.5

45–54 69.4 62.4 75.6 23.0 16.8 30.7 7.6 4.9 11.7

55–64 64.1 56.9 70.8 26.2 20.0 33.5 9.7 6.8 13.7

65–75 67.1 60.2 73.4 24.0 18.2 31.0 8.8 5.3 14.3

Total 72.0 68.3 75.4 22.3 19.3 25.5 5.8 4.4 7.5

Women

18–34 66.8 58.5 74.1 29.6 23.3 36.9 3.6 1.9 6.9

35–44 68.0 62.0 73.4 28.7 23.7 34.2 3.3 1.8 5.8

45–54 70.1 63.7 75.7 25.9 20.8 31.9 4.0 2.3 6.8

55–64 61.6 55.7 67.1 31.3 26.1 37.1 7.1 4.8 10.5

65–75 60.1 52.2 67.6 26.4 21.1 32.5 13.5 8.4 21.0

Total 66.1 62.4 69.6 28.7 25.8 31.8 5.2 3.9 7.0

Persons

18–34 73.3 65.0 80.3 23.8 17.8 31.0 2.9 1.5 5.6

35–44 69.3 65.0 73.2 26.6 23.3 30.2 4.2 2.9 6.0

45–54 69.7 64.5 74.5 24.5 20.3 29.2 5.8 4.0 8.2

55–64 62.8 58.0 67.4 28.8 24.7 33.3 8.4 6.7 10.4

65–75 63.5 58.6 68.2 25.3 21.5 29.4 11.2 8.0 15.5

Total 69.0 66.1 71.8 25.5 23.3 27.8 5.5 4.2 7.1

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

17/3,653 participants have no valid data.
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Prevalence by selected risk factors 

Table 1.7 describes the associations of physical activity levels with selected risk factors, and 
indicates whether any differences were statistically significant after adjustment for age and sex. 

The prevalence of being either physically inactive or insufficiently active was higher among people 
who were born overseas versus those born in Australia, and higher among those who did not usually 
speak English at home versus those who did. The prevalence of being either physically inactive 
or insufficiently active was not related to marital status but was higher among: people who sat for 
greater than or equal to eight hours per day versus those who did not; people who were current 
smokers versus those who were non-smokers; people who self-rated their health as fair or poor 
versus those who did not; and people who were obese (using either BMI or waist circumference) 
versus those who were not. 
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Table 1.7 Prevalence of being either physically inactive or insufficiently active 
and risk of being either physically inactive or insufficiently active, by selected 
risk factors

Insufficient/inactive levels of 
physical activity

Age and sex-
adjusted odds ratio 

of being either 
physically inactive or 
insufficiently active 

(95% CI)% 95% CI

Country of birth

Australia 30.0 27.6 32.6 1.0

Overseas 34.1 29.2 39.4 1.2 (1.0–1.5)

Language spoken at home

English 30.0 27.4 32.7 1.0

Other than English 35.2 30.5 40.3 1.3 (1.1–1.6)

Marital status

Married/living with a partner 33.3 28.3 38.6 1.0

Other(a) 31.5 28.4 34.7 1.0 (0.8–1.2)

Sedentary behaviour

< 8 hours of total sitting per day 29.7 26.8 32.8 1.0

≥ 8 hours of total sitting per day 34.8 30.1 39.7 1.3 (1.0–1.6)

Smoking

Non-smoker 30.3 26.8 34.1 1.0

Ex-smoker 29.0 21.8 37.5 0.9 (0.8–1.1)

Current smoker(b) 35.8 32.1 39.7 1.3 (1.0–1.7)

Self-rated general health

Good/very good/excellent 29.0 26.2 32.0 1.0

Fair/poor 46.0 39.2 53.0 2.1 (1.6–2.9)

Obesity (BMI)

No 28.6 25.6 31.7 1.0

Yes 37.8 33.1 42.8 1.5 (1.3–1.9)

Obesity (waist)

No 28.5 25.3 31.9 1.0

Yes 34.6 30.8 38.7 1.3 (1.1–1.6)

(a) Other includes people who are widowed, divorced, separated or never married

(b) A daily or occasional smoker

95% CI = 95 per cent confidence interval; BMI = body mass index

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Prevalence by locality

Figure 1.2 and Table 1.8 show the prevalence of physical activity levels by metropolitan and rural 
status. In age and sex-adjusted analyses, the prevalence of Victorians undertaking sufficient levels of 
physical activity was higher among metropolitan Victorians than in rural Victorians (p = 0.029).

Figure 1.2 Prevalence and 95% CI of physical activity levels according to locality

 

The error bars represent the 95 per cent confidence interval.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Table 1.8 Prevalence of physical activity levels according to locality

Metropolitan Rural

% 95% CI % 95% CI

Sufficient 71.6 67.4 75.4 65.3 61.2 69.1

Insufficient 24.0 20.7 27.5 27.9 25.6 30.4

Inactive 4.4 3.0 6.4 6.9 4.8 9.6

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Sedentary behaviour
Sedentary behaviours involving prolonged sitting have become a prevalent feature of the everyday 
Western lifestyle. Television (TV) viewing time is the most frequently reported leisure time sedentary 
behaviour in adults from Australia (ABS 2008). In prospective studies, it has been found that 
an increase in a person’s TV viewing time over five years may have negative cardio-metabolic 
consequences, regardless of an individual’s physical activity levels (Dunstan et al. 2010; Wijndaele 
et al. 2010). Sedentary behaviour, however, extends further than TV viewing and also includes 
other activities of daily routines such as using computers, playing electronic games, desk-bound 
occupational tasks and automobile commuting. There is an increasing interest in the relationship 
between sedentary behaviour and chronic disease. 

Definitions

Total sitting time was determined by asking participants to report separately for a typical weekday 
and weekend day on the following question: ‘How many hours and/or minutes did you spend sitting 
down while doing things like visiting friends, driving, reading, watching TV or working at a desk or a 
computer?’ Sitting time (hours per day) was then calculated using the following formula: [(weekday 
sitting × 5) + (weekend sitting × 2)]/ 7. In a separate question, TV viewing time was assessed using 
a different recall period to that for total sitting. Participants were asked to report separately for 
workdays and non-workdays during the preceding seven days via the following question: ‘Please 
estimate the total time during the last week that you spent sitting for watching TV or DVDs or playing 
games on the TV. This is when it was the main activity that you were doing.’ TV viewing time (hours 
per day) was then calculated using the following formula: (workdays TV viewing + non-workdays TV 
viewing)/ 7.

Sitting for work time was determined by asking participants who were currently engaged in paid 
employment to report separately for weekdays and the weekend on the following question: ‘Please 
estimate the total time during the last week that you spent sitting down as part of your job while 
at work or working from home.’ Sitting time at work (hours per day) was then calculated using the 
following formula [(weekday sitting / 5) + (weekend sitting / 2)]. The mean number of hours spent 
sitting at work was then calculated across the total population. Using data from the 2006 report  
How Australians use their time (ABS 2008), which provided a mean number of hours Australians 
spend at work across the total population, it was possible to estimate the proportion of time 
Victorians spent sitting while at work. 

Table 1.9 Classification of sedentary behaviour 

Classification Low Moderate High

Total sitting time < 4 hours per day 4 to < 8 hours per day ≥ 8 hours per day

TV viewing time < 2 hours per day 2 to < 4 hours per day ≥ 4 hours per day
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Results

Total sitting time

Overall prevalence 

Table 1.10 shows the age-standardised prevalence of sitting time greater than or equal to  
eight hours per day in people aged 18–75 years. The prevalence of sitting for greater than or  
equal to eight hours per day in the total population was 26.2 per cent. A higher proportion of  
men reported sitting for greater than or equal to eight hours per day (29.5 per cent) compared  
with women (23.0 per cent), p = 0.003.

Applying these data to the total population of Victoria in 2008 produces an estimate of  
993,500 people aged 18–75 years who sit for greater than or equal to eight hours each day.

Prevalence by age group and sex

Table 1.10 also describes the prevalence of total sitting time by age group and sex. The prevalence 
of sitting for greater than or equal to eight hours per day decreased with age for both men (p for 
trend = 0.002) and women (p for trend = 0.002). Among women, the percentage reporting a daily 
sitting time greater than or equal to eight hours fell from 30.5 per cent of those aged 18–34 years to 
12.7 per cent of those aged 65–75 years (Table 1.10).
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Table 1.10 Prevalence of levels of total sitting time according to sex and  
age group

Total sitting time per day

< 4 hours 4 to < 8 hours ≥ 8 hours

% 95% CI % 95% CI % 95% CI

Men

18–34 22.2 14.8 32.1 43.5 31.4 56.5 34.2 28.0 41.0

35–44 27.1 21.3 33.8 42.3 35.5 49.4 30.6 24.3 37.6

45–54 21.3 15.9 28.0 48.3 41.1 55.6 30.3 24.4 37.0

55–64 20.9 15.9 26.9 52.7 45.8 59.5 26.4 20.6 33.2

65–75 26.5 21.0 32.9 57.4 47.6 66.6 16.1 9.23 26.5

Total 23.3 20.1 26.9 47.2 41.8 52.6 29.5 25.9 33.5

Women

18–34 24.3 19.9 29.3 45.2 38.2 52.4 30.5 24.8 36.8

35–44 30.7 24.8 37.3 47.2 41.1 53.3 22.1 17.6 27.5

45–54 34.1 28.0 40.8 46.1 40.9 51.5 19.8 14.3 26.6

55–64 26.1 21.4 31.5 54.5 49.9 59.1 19.4 14.9 24.8

65–75 24.5 17.6 32.9 62.8 51.5 72.9 12.7 7.7 20.4

Total 28.0 26.0 30.0 49.1 45.4 52.8 23.0 20.0 26.3

Persons

18–34 23.3 18.2 29.3 44.4 36.3 52.8 32.3 27.9 37.1

35–44 28.9 24.5 33.8 44.8 40.4 49.2 26.3 22.2 30.9

45–54 27.8 23.6 32.4 47.2 41.6 52.9 25.0 20.4 30.2

55–64 23.5 19.7 27.9 53.6 49.8 57.4 22.8 18.8 27.4

65–75 25.5 21.2 30.3 60.2 51.7 68.1 14.4 8.89 22.4

Total 25.7 23.8 27.7 48.1 44.3 51.9 26.2 23.6 29.1

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

17/3,653 participants have no valid data.
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Prevalence by selected risk factors

Table 1.11 describes the associations of total sitting time with selected risk factors, and indicates 
whether any differences were statistically significant after adjustment for age and sex. 

The prevalence of sitting for greater than or equal to eight hours per day was not related to  
country of birth, language spoken at home or marital status. The prevalence of sitting for greater 
than or equal to eight hours per day was higher in those who were physically inactive or  
insufficiently active versus those who were sufficiently physically active but was not related to 
smoking status. The prevalence of sitting for greater than or equal to eight hours per day was  
higher in those who self-rated their health as fair or poor versus those who did not, and in those  
who were obese (using either BMI or waist circumference) versus those who were not. 



30  1. Lifestyle behaviours

Table 1.11 Prevalence of persons who sit for ≥ eight hours per day and risk of 
having sitting time ≥ eight hours per day, by selected risk factors

Total sitting time of  
≥ 8 hours per day

Age and sex-
adjusted odds ratio 

of having sitting time 
≥ 8 hours (95% CI)% 95% CI

Country of birth

Australia 25.6 22.9 28.5 1.0

Overseas 29.0 23.8 34.8 1.1 (0.9–1.4)

Language spoken at home

English 26.1 23.3 29.0 1.0

Other than English 26.8 22.2 31.9 1.0 (0.8–1.3)

Marital status

Married/living with a partner 25.9 22.1 30.1 1.0

Other(a) 28.9 23.9 34.6 1.1 (0.8–1.6)

Physical activity

Sufficiently active 24.8 21.8 28.0 1.0

Insufficiently active or inactive 29.3 25.3 33.6 1.3 (1.0–1.6)

Smoking

Non-smoker 26.1 22.6 29.8 1.0

Ex-smoker 27.8 20.1 37.1 0.9 (0.6–1.2)

Current smoker(b) 24.4 20.2 29.1 1.1 (0.8–1.6)

Self-rated general health

Good/very good/excellent 25.0 22.4 27.7 1.0

Fair/poor 34.4 29.3 39.9 1.7 (1.3–2.1)

Obesity (BMI)

No 25.3 22.4 28.4 1.0

Yes 31.0 26.9 35.4 1.3 (1.0–1.6)

Obesity (waist)

No 25.0 21.9 28.4 1.0

Yes 30.9 27.2 35.0 1.4 (1.0–1.8)

(a) Other includes people who are widowed, divorced, separated or never married

(b) A daily or occasional smoker

95% CI = 95 per cent confidence interval; BMI = body mass index

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Prevalence by locality

Figure 1.3 and Table 1.12 show the prevalence of levels of total sitting time by metropolitan  
and rural status. The prevalence of sitting for greater than or equal to eight hours per day was similar 
in metropolitan and rural Victorians after adjustment for age and sex. 

Figure 1.3 Prevalence and 95% CI of levels of total sitting time according  
to locality

The error bars represent the 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Table 1.12 Prevalence of levels of total sitting time according to locality

Metropolitan Rural

% 95% CI % 95% CI

Total sitting time (hours per day)

< 4 24.7 22.7 26.7 27.6 23.5 32.1

4 to < 8 47.0 42.7 51.4 49.4 42.0 56.8

≥ 8 28.3 24.9 32.0 23.0 18.5 28.3

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Television viewing time

Overall prevalence 

Table 1.13 shows the prevalence of watching TV for greater than or equal to four hours per day in 
people aged 18–75 years. The prevalence of watching TV for greater than or equal to four hours  
per day in the total population was 9.3 per cent. The prevalence of watching TV for greater than  
or equal to four hours per day was higher in men (10.6 per cent) than in women (8.0 per cent),  
p = 0.05.

Applying the prevalence of watching TV for greater than or equal to four hours per day to the  
total population of Victoria in 2008 produces an estimate of 352,500 people aged 18–75 years  
who watch TV for greater than or equal to four hours every day.

Prevalence by age group and sex

Table 1.13 also describes the prevalence of TV viewing time by age group and sex. The prevalence 
of people watching greater than or equal to four hours of TV per day increased with age for both 
men (p for trend = 0.021) and women (p for trend = 0.001). The age group reporting the highest 
prevalence of TV viewing time greater than or equal to four hours per day, for both men and women, 
was the 65–75 year age group. The lowest proportion of high TV viewing time was seen in the  
35–44 year age group (Table 1.13). 
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Table 1.13 Prevalence of levels of TV viewing time according to sex and age 
group

TV viewing time per day

< 2 hours 2 to < 4 hours ≥ 4 hours

% 95% CI % 95% CI % 95% CI

Men

18–34 63.8 56.2 70.7 25.5 18.6 33.9 10.7 7.6 14.8

35–44 50.5 43.7 57.3 43.4 37.7 49.2 6.1 3.7 10.2

45–54 46.8 39.9 53.9 43.7 35.7 52.0 9.5 6.2 14.3

55–64 44.3 38.8 50.1 41.6 36.0 47.4 14.1 10.4 18.8

65–75 31.0 24.9 37.8 50.2 44.5 55.8 18.8 14.5 24.1

Total 51.3 47.4 55.3 38.0 34.2 42.0 10.6 8.8 12.7

Women

18–34 70.4 63.5 76.4 23.7 17.7 31.0 5.9 3.2 10.7

35–44 63.8 55.9 71.1 32.2 25.0 40.2 4.0 2.1 7.7

45–54 62.0 56.4 67.3 30.9 25.6 36.8 7.1 4.2 11.5

55–64 47.3 41.4 53.2 41.1 35.8 46.7 11.6 8.2 16.2

65–75 37.4 28.9 46.7 43.5 36.9 50.4 19.1 13.2 26.9

Total 59.9 56.4 63.4 32.1 29.5 34.9 8.0 6.0 10.5

Persons

18–34 67.1 62.6 71.3 24.6 21.0 28.7 8.3 6.0 11.4

35–44 57.2 50.8 63.4 37.7 32.1 43.7 5.1 3.3 7.7

45–54 54.5 49.8 59.1 37.2 33.1 41.6 8.3 6.3 10.8

55–64 45.8 41.6 50.1 41.3 38.1 44.6 12.8 9.8 16.6

65–75 34.3 28.3 40.8 46.8 42.8 50.8 19.0 14.4 24.5

Total 55.7 52.8 58.6 35.0 32.9 37.2 9.3 7.8 11.1

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

15/3,653 participants have no valid data.



34  1. Lifestyle behaviours

Prevalence by selected risk factors

Table 1.14 describes the associations of TV viewing time with selected risk factors and indicates 
whether any differences were statistically significant after adjustment for age and sex.

The prevalence of watching TV for greater than or equal to four hours per day was not related to 
country of birth or language spoken at home but was higher among: people who were widowed, 
divorced or never married compared with those who were not; people who were physically inactive 
or insufficiently active versus those who were sufficiently physically active; those who were  
ex-smokers or current smokers versus those who were non-smokers; those who self-rated their 
health as fair or poor versus those who did not; and those who were obese (using either BMI or 
waist circumference) versus those who were not.
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Table 1.14 Prevalence of persons who watch TV for ≥ four hours per day and risk 
of having TV viewing time ≥ four hours per day, by selected risk factors

TV viewing time of ≥ 4 hours 
 per day

Age and sex-
adjusted odds ratio 

of TV viewing  
≥ 4 hours per day  

(95% CI)% 95% CI

Country of birth

Australia 9.7 8.2 11.3 1.0

Overseas 8.4 5.8 12.0 0.8 (0.6–1.2)

Language spoken at home

English 9.1 7.8 10.7 1.0

Other than English 10.4 6.5 16.2 1.1 (0.7–1.9)

Marital status

Married/living with a partner 8.3 6.6 10.4 1.0

Other(a) 12.5 9.8 15.6 1.9 (1.3–2.8)

Physical activity

Sufficiently active 8.0 6.5 9.8 1.0

Insufficiently active or inactive 12.0 9.2 15.5 1.5 (1.1–2.1)

Smoking

Non-smoker 7.3 5.8 9.1 1.0

Ex-smoker 11.1 7.7 15.8 1.4 (1.0–1.9)

Current smoker(b) 15.3 11.1 20.8 2.1 (1.3–3.3)

Self-rated general health

Good/very good/excellent 8.0 6.5 9.7 1.0

Fair/poor 18.6 14.6 23.3 2.7 (1.9–3.9)

Obesity (BMI)

No 8.4 6.7 10.6 1.0

Yes 11.8 9.2 15.0 1.5 (1.1–2.0)

Obesity (waist)

No 8.0 6.2 10.2 1.0

Yes 12.2 9.3 15.7 1.7 (1.2–2.4)

(a) Other includes people who are widowed, divorced, separated or never married

(b) A daily or occasional smoker

95% CI = 95 per cent confidence interval; BMI = body mass index

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Prevalence by locality

Figure 1.4 and Table 1.15 show the prevalence of levels of TV viewing time by metropolitan and rural 
status. The prevalence of watching TV for greater than or equal to four hours per day was similar 
among metropolitan and rural Victorians after adjustment for age and sex.

Figure 1.4 Prevalence and 95% CI of levels of TV viewing time according to 
locality

The error bars represent the 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 1.15 Prevalence of levels of TV viewing time according to locality

Metropolitan Rural

% 95% CI % 95% CI

TV viewing time (hours per day)

< 2 58.2 54.8 61.5 51.7 46.7 56.6

2 to < 4 33.5 30.9 36.2 37.8 34.6 41.1

≥ 4 8.3 6.2 11.0 10.6 8.6 12.9

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Sedentary work time

Overall prevalence

Table 1.16 shows the age-standardised prevalence of sitting time at work greater than or equal  
to four hours per day in people aged 18–75 years. The prevalence of people sitting for greater  
than or equal to four hours at work per day for those who were employed was 31.9 per cent.  
The prevalence of people with greater than or equal to four hours sitting at work was similar in  
men and in women. 

Applying the prevalence of people sitting for greater than or equal to four hours at work per  
day to the total population of Victoria in 2008 produces an estimate of 1,209,500 people aged 
18–75 years who sit for greater than or equal to four hours at work per day. 

Prevalence by age group and sex

Table 1.16 also describes the prevalence of sitting time at work per day by age group and sex.  
The prevalence for women sitting for greater than or equal to four hours at work per day decreased 
with age (p for trend < 0.001). In men, the decrease in the prevalence of employees sitting for greater 
than or equal to four hours at work per day with age group was not significant.
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Table 1.16 Prevalence of employees sitting for ≥ four hours at work per day 
according to sex and age group

Sitting time at work per day

< 4 hours ≥ 4 hours

% 95% CI % 95% CI

Men

18–34 64.0 54.5 72.5 36.0 27.5 45.5

35–44 60.3 52.4 67.8 39.7 32.2 47.6

45–54 62.8 55.3 69.7 37.2 30.3 44.7

55–64 71.0 62.0 78.7 29.0 21.4 38.0

65–75 78.9 66.5 87.5 21.2 12.5 33.5

Total 65.6 61.1 69.8 34.5 30.2 38.9

Women

18–34 56.6 48.6 64.4 43.4 35.6 51.5

35–44 76.2 70.5 81.0 23.8 19.0 29.5

45–54 75.7 68.8 81.5 24.3 18.5 31.2

55–64 83.5 77.3 88.2 16.6 11.8 22.7

65–75 91.5 65.9 98.4 8.5 1.6 34.1

Total 72.9 68.8 76.7 27.1 23.3 31.3

Persons

18–34 60.7 54.3 66.8 39.3 33.2 45.7

35–44 67.5 62.6 72.0 32.5 28.0 37.4

45–54 68.9 63.7 73.7 31.1 26.3 36.3

55–64 76.5 71.0 81.2 23.5 18.8 29.0

65–75 82.6 74.1 88.8 17.4 11.2 25.9

Total 68.1 64.9 71.2 31.9 28.8 35.1

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

1,175/3,653 participants have no valid data.

The percentage of work time spent sitting was calculated by dividing the mean hours participants 
spent sitting at work by the mean hours Australians spend at work using data from the 2006 report 
How Australians use their time (ABS 2008). Women spent a higher percentage of their work time 
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sitting compared with men (p < 0.05). The age group reporting the highest percentage of work 
time spent sitting was the 65–74-year age group. Among men, the 35–44-year age group spent 
the lowest percentage of their work time sitting, while for women, it was the 45–54-year age group 
(Table 1.17). 

Table 1.17 Percentage of work time spent sitting according to sex and age group

Men Women

%(a) 95% CI %(a) 95% CI

25–34 47.1 45.6 48.6 78.7 76.2 81.2

35–44 46.1 44.6 47.6 62.3 60.3 64.3

45–54 46.8 45.3 48.3 56.2 54.4 58.0

55–64 52.8 51.1 54.5 58.4 56.5 60.3

65–74 64.0 61.9 66.0 81.0 78.4 83.6

(a) Percentages were calculated by dividing mean hours participants spent sitting at work by the mean hours Australians spend 
at work based on the report How Australians use their time (ABS 2008). 

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of 2008 estimated residential population of Victoria.

Figure 1.5 shows that the mean total sitting time gradually fell with increasing age (p for trend  
< 0.001). This was mainly due to a fall in mean working sitting time per day (p for trend < 0.001), 
although TV viewing per day increased with age (p for trend < 0.001). The data in Table 1.17 
indicates that the fall in mean sitting hours at work with increasing age seen in Figure 1.5 was not 
due to a fall in the percentage of work time spent sitting (which was actually the highest in the oldest 
age group) but was due to a reduction in mean working sitting hours. 

Figure 1.5 Mean hours sitting per day according to age group

 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

18–34 35–44 45–54 55–64 65–75

M
ea

n 
ho

ur
s 

si
tt

in
g

 p
er

 d
ay

TV viewing
Working
Other

0

1

2

3

4

5

6

7

1.7

2.5

2.2

1.7

2.4

1.8

1.9

2.3

1.8

2.2

1.6

2.1

2.5

0.4
2.4

7



40  1. Lifestyle behaviours

Discussion
The prevalence of smoking in Victorian adults has been steadily declining (McCarthy et al. 2009). 
This continuing fall has the potential to contribute to a reduction in chronic disease over time. 
However, less encouraging is that the age group with the highest proportion of daily smokers for 
both men and women was the 18–34-year age group. 

The Victorian Health Monitor shows that 69.0 per cent of Victorian residents aged 18–75 years 
undertake sufficient physical activity for good health, as defined by the National physical activity 
guidelines for adults (Department of Health and Aged Care 1999). This is higher than the national 
estimate from the AusDiab study in 1999–2000 (Dunstan et al. 2001), where researchers found just 
50 per cent of Australians partook in sufficient levels of physical activity. Consistent with findings from 
the AusDiab study, the highest prevalence of sufficient physical activity among Victorians was found 
in the youngest age group, with the lowest prevalence in the oldest age group.

Modernisation, including increased urbanisation, increased technological innovation and societal 
changes, have contributed to a more sedentary lifestyle at home and at work, while TV viewing time 
and other physically inactive pastimes have increasingly dominated leisure time. The observation that 
reducing work sitting time with increasing age is not simply replaced by alternative sitting behaviours, 
and drives a falling total sitting time with increasing age, suggests that interventions to reduce sitting 
time in the workplace would be successful in reducing total sitting time. The high percentage of work 
time spent in sedentary activity indicates both a reliance in the traditional work environment on such 
activities, as well as an opportunity to make significant behaviour change.
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2. Biomedical risk factors

There are several lifestyle behaviours and other risk factors that are associated with diabetes, 
cardiovascular disease and kidney disease. Some of these risk factors are modifiable, such as 
obesity, hypertension and dyslipidaemia, while others, such as age, sex and genetics, are not. 
Improving our understanding of the relationships between modifiable risk factors and chronic disease 
is imperative if the incidence and prevalence and of chronic disease is to decline.

Chronic diseases such as diabetes, cardiovascular disease and kidney disease share many 
modifiable risk factors. This chapter describes the prevalence of obesity, hypertension and 
dyslipidaemia and how they relate to other biological and lifestyle-related risk factors in Victorians 
aged 18–75 years. 

Obesity
Obesity is linked to type 2 diabetes, and is also a major risk factor for other chronic conditions such 
as cardiovascular disease, hypertension, dyslipidaemia, some cancers and arthritis. The distribution 
of adipose tissue is important in that abdominal fat (central obesity), rather than peripheral fat, is 
associated with substantially higher risks for diabetes and cardiovascular disease (Alberti 1996; Hartz 
et al. 1983). The prevalence of overweight and obesity in Australia has been steadily increasing over 
the past 30 years (Cameron et al. 2003). Obesity is among the top seven preventable risk factors 
that influence the burden of disease, with over seven per cent of the total burden of disease being 
attributed to obesity (AIHW 2008a; Schultz et al. 2009). The costs of obesity and overweight are 
considerable, with a recent report suggesting that the annual direct costs of overweight and obesity 
for Australia are about $21 billion (Colagiuri et al. 2010).

Definitions

Overweight and obesity are defined using the WHO classification (WHO 2000) based on body 
mass index (BMI, weight/height2) and waist circumference. WHO recommend different cut-points 
for overweight and obesity, depending on ethnicity (see below). While BMI is used as a measure of 
overall adiposity (Table 2.1), waist circumference is a more accurate measure of central adiposity 
(Table 2.2 and Table 2.3). 

Table 2.1 Classification of adiposity by body mass index 

BMI (kg/m2)

Europids(a) Asian/Aboriginal and Torres Strait Islander(b)

Healthy weight < 25.0 < 23.0 

Overweight 25.0 to < 30.0 23.0 to < 25.0 

Obese ≥ 30.0 ≥ 25.0 

(a) Europid cut-points apply to all ethnicities except for those listed below.

(b) Asian cut-points apply to ethnicities from South Asia, South East Asia and those of Aboriginal and Torres Strait Islander 
descent.
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Table 2.2 Classification of adiposity by waist circumference for Europids

Waist circumference (cm)

Men Women

Healthy weight < 94.0 < 80 

Overweight 94 to < 102.0 80 to < 88.0 

Obese ≥ 102.0 ≥ 88.0

Table 2.3 Classification of adiposity by ethnic-specific waist circumference for 
Asian and for Aboriginal and Torres Strait Islander populations 

Waist circumference (cm)

Europids(a)

Asian/Aboriginal and  
Torres Strait Islander(b)

Men Women Men Women

Normal waist < 94.0 < 80.0 < 90.0 < 80.0 

Large waist ≥ 94.0 ≥ 80.0 ≥ 90.0 ≥ 80.0

(a) Europid cut-points apply to all ethnicities except for those listed below.

(b) Asian cut-points apply to ethnicities from South Asia, South East Asia and those of Aboriginal and Torres Strait Islander 
descent.

Results

Overall prevalence

Table 2.4 shows the age-standardised prevalence of obesity defined by BMI using cut-points for 
Europids for the whole population, as well as using ethnic-specific cut-points. It also shows the 
prevalence of obesity by waist circumference using cut-points for Europids. The prevalence of 
obesity defined by BMI using Europid cut-points in the total population was 24.5 per cent. The 
prevalence of obesity was similar in men and women. 

Applying the prevalence of obesity (using BMI with Europid cut-points) to the total population of 
Victoria in 2008 produces an estimate of 929,000 people aged 18–75 years who are obese.
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Table 2.4 Prevalence of adiposity categories by sex

Adiposity status

Healthy weight Overweight Obese

% 95% CI % 95% CI % 95% CI

BMI using cut-points for Europids

Men 31.1 27.0 35.6 45.0 41.6 48.4 23.9 20.8 27.3

Women 43.7 39.5 47.9 31.3 27.8 35.1 25.0 21.9 28.4

Total 37.4 34.1 40.9 38.1 35.5 40.8 24.5 22.1 27.1

BMI using ethnic-specific cut-points

Men 29.4 25.3 33.9 43.8 39.9 47.7 26.8 23.0 31.0

Women 41.8 37.4 46.2 31.3 27.8 34.9 27.0 23.7 30.6

Total 35.6 32.2 39.3 37.4 34.6 40.4 26.9 24.1 30.0

Waist circumference using cut-points for Europids

Men 49.7 45.0 54.5 23.9 21.1 26.9 26.4 23.1 29.9

Women 41.2 36.7 45.8 21.4 18.5 24.5 37.5 32.8 42.4

Total 45.4 41.2 49.7 22.6 20.2 25.2 32.0 28.3 35.9

95% CI = 95 per cent confidence interval; BMI = body mass index

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and then standardised 
to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

20/3,653 and 21/3,653 participants have no valid data for BMI and waist circumference, respectively.

The prevalence of obesity defined using waist circumference with cut-points for Europids in the total 
population was 32.0 per cent. The prevalence of obesity was higher in women (37.5 per cent) than in 
men (26.4 per cent), p < 0.001 (Table 2.4). 

Using ethnic-specific cut-points for waist circumference as defined in Table 2.3, the prevalence of 
having a large waist in the total population was 55.0 per cent. The prevalence of having a large waist 
was higher in women (58.8 per cent) than in men (51.0 per cent), p < 0.001 (Table 2.5). 

Table 2.5 Prevalence of having a large waist circumference using ethnic-specific 
cut-points

Large waist

% 95% CI

Men 51.0 46.2 55.8

Women 58.8 54.3 63.3

Persons 55.0 50.6 59.3

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and then standardised 
to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 



Victorian Health Monitor  47

Prevalence by age group and sex

Table 2.6 and Table 2.7 describe the prevalence of obesity by sex and age group using BMI and 
waist circumference cut-points for Europids, respectively. There was an increase in the prevalence  
of obesity measured by BMI and by waist circumference with age in men and women (p for trend  
< 0.001). 

Table 2.6 Prevalence of adiposity categories by BMI using Europid cut-points 
according to sex and age group 

Adiposity status

Healthy weight Overweight Obese

% 95% CI % 95% CI % 95% CI

Men

18–34 47.4 37.8 57.2 37.5 29.7 46.1 15.1 10.1 21.9

35–44 33.1 26.1 41.0 43.2 37.6 49.0 23.6 19.5 28.4

45–54 18.2 13.5 24.1 54.9 48.8 60.8 26.9 21.7 32.9

55–64 19.0 13.2 26.6 45.3 39.1 51.6 35.7 30.7 41.1

65–75 16.1 10.5 23.7 54.5 41.4 67.0 29.4 21.3 39.1

Women

18–34 55.8 48.5 62.9 27.6 20.3 36.3 16.6 11.9 22.7

35–44 49.0 41.3 56.7 29.6 24.4 35.4 21.5 16.0 28.2

45–54 37.4 31.6 43.7 34.3 29.5 39.6 28.2 23.0 34.1

55–64 29.6 23.5 36.6 34.7 26.4 44.1 35.7 29.4 42.5

65–75 27.1 19.8 35.8 36.1 28.6 44.4 36.8 31.4 42.5

Persons

18–34 51.6 44.8 58.3 32.6 26.3 39.5 15.8 12.1 20.5 

35–44 41.1 35.1 47.4 36.4 32.9 40.0 22.6 18.8 26.9

45–54 27.9 23.3 33.1 44.5 40.3 48.8 27.6 23.7 31.8

55–64 24.4 20.1 29.3 39.9 34.1 46.0 35.7 31.1 40.5

65–75 21.7 16.7 27.8 45.0 36.8 53.6 33.2 28.5 38.3

95% CI = 95 per cent confidence interval; BMI = body mass index

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms.

18/3,653 participants have no valid data. 
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Table 2.7 Prevalence of adiposity categories by waist circumference using 
Europid cut-points according to sex and age group

Adiposity status using waist circumference

Healthy weight Overweight Obese

% 95% CI % 95% CI % 95% CI

Men

18–34 68.9 58.2 77.9 18.3 12.8 25.6 12.8 8.3 19.2

35–44 53.9 45.3 62.2 22.3 16.0 30.1 23.8 18.1 30.8

45–54 40.5 33.3 48.1 26.0 20.5 32.4 33.5 27.7 39.9

55–64 27.7 21.5 34.9 32.0 27.8 36.4 40.3 34.5 46.4

65–75 28.7 22.0 36.4 30.8 21.8 41.6 40.5 32.8 48.8

Women

18–34 53.7 44.7 62.4 22.7 15.9 31.3 23.6 17.0 31.9

35–44 45.5 37.8 53.5 21.0 17.1 25.6 33.4 26.8 40.8

45–54 35.5 29.1 42.5 21.4 17.4 26.1 43.1 35.8 50.6

55–64 25.8 21.7 30.5 23.0 18.9 27.7 51.2 46.1 56.2

65–75 25.9 18.3 35.2 17.0 12.9 21.9 57.2 49.4 64.6

Persons

18–34 61.3 52.9 69.1 20.5 15.0 27.4 18.2 13.4 24.2

35–44 49.7 42.9 56.5 21.6 17.5 26.4 28.7 23.5 34.4

45–54 38.0 32.3 44.0 23.7 19.6 28.3 38.3 32.7 44.3

55–64 26.8 22.7 31.2 27.4 24.1 30.9 45.8 41.4 50.3

65–75 27.2 21.1 34.4 23.7 18.2 30.2 49.1 43.7 54.5

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms. 

20/3,653 have no valid data.

Prevalence by selected risk factors

Table 2.8 describes the association of obesity (defined by BMI using Europid cut-points) with 
selected risk factors, and indicates whether any differences were statistically significant after 
adjustment for age and sex.

The prevalence of obesity was not related to: country of birth; language spoken at home; or marital 
status. Compared with those who undertook sufficient activity, those who were physically inactive 
were more likely to be obese. Sedentary behaviour was also related to obesity: those sitting for at 
least eight hours per day were more likely to be obese than those who sat for less than eight hours 
per day. Ex-smokers were more likely to be obese than were non-smokers. The prevalence of 
obesity was higher in: those who rated their health as fair or poor compared with those who rated 
their health as good or excellent; those with hypertension compared with those without, and in those 
with dyslipidaemia compared with those with normal lipid levels (Table 2.8). 
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Table 2.8 Prevalence of obesity and risk of being obese, by selected risk factors

Prevalence of obesity

Age and  
sex-adjusted odds 

ratio of being obese 
(95% CI)% 95% CI

Country of birth

Australia 26.0 22.7 29.6 1.0

Overseas 20.2 15.8 25.6 0.7 (0.5–1.1)

Language spoken at home

English 24.7 21.8 28.0 1.0

Other 23.7 17.9 30.7 0.9 (0.6–1.5)

Marital status

Married/living with a partner 21.8 19.3 24.5 1.0

Other(a) 26.7 21.4 32.7 0.7 (0.5–1.1)

Physical activity

Sufficiently active 21.9 19.2 24.9 1.0

Insufficiently active or inactive 29.6 26.4 33.1 1.5 (1.3–1.9)

Sedentary behaviour

< 8 hours of total sitting per day 231 20.8 25.6 1.0

≥ 8 hours of total sitting per day 27.1 22.7 31.9 1.3 (1.0–1.6)

Smoking

Non-smoker 22.5 19.9 25.3 1.0

Ex-smoker 31.7 24.8 39.5 1.4 (1.1–1.8)

Current smoker(b) 24.0 19.7 28.9 1.1 (0.8–1.6)

Self-rated general health

Good/very good/excellent 21.2 19.1 23.6 1.0

Fair/poor 46.7 39.7 53.9 3.4 (2.4–4.9)

Hypertension

No 19.8 17.7 22.0 1.0

Yes 40.4 33.4 47.9 2.6 (2.0–3.2)

Dyslipidaemia

No 16.8 14.2 19.7 1.0

Yes 30.4 27.4 33.6 2.2 (1.8–2.8)

(a) Other includes people who are widowed, divorced, separated or never married 

(b) A daily or occasional smoker

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and then standardised 
to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Prevalence by locality

Figure 2.1 and Table 2.9 show the prevalence of obesity by metropolitan and rural status. After 
adjusting for age and sex, rural Victorians were more likely to be obese than were metropolitan 
Victorians (p = 0.002).

Figure 2.1 Prevalence and 95% CI of adiposity categories (defined by BMI using 
Europid cut-points) according to locality

The error bars represent the 95 per cent confidence intervals. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 2.9 Prevalence of adiposity categories (defined by BMI using Europid  
cut-points) according to locality

Metropolitan Rural

% 95% CI % 95% CI

Healthy weight 42.6 37.9 47.4 29.5 26.2 33.0

Overweight 36.3 33.0 39.7 40.9 37.5 44.3

Obese 21.1 18.4 24.2 29.7 25.5 34.1

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Hypertension
Hypertension is an important risk factor for heart disease, stroke, peripheral vascular disease and 
kidney failure, accounting for 7.3 per cent of the total disease burden in Australia (AIHW 2006). 
Among those with diabetes, it is a risk factor for micro-vascular complications as well as being an 
additive risk factor for cardiovascular disease (United Kingdom Prospective Study (UKPDS) 1998a; 
1998b). Thus, hypertension is of major significance to the whole population. 

Definitions

According to the WHO guidelines on hypertension (Guidelines Subcommittee of the World Health 
Organization – International Society of Hypertension (WHO-ISH) 1999), people who reported taking 
drug treatment for hypertension or having high blood pressure greater than or equal to 140/90 
mmHg were classified as hypertensive (Table 2.10). Participants who had systolic blood pressure 
or diastolic blood pressure greater than or equal to 140/90 mmHg and who were not on anti-
hypertensive medication were defined as having untreated hypertension.

Table 2.10 Classification of hypertension 

Classification Definition

Hypertension Systolic blood pressure ≥ 140 mmHg and/or diastolic blood pressure  
≥ 90 mmHg or currently taking anti-hypertensive medication

Results

Overall prevalence

Table 2.11 also shows the age-standardised prevalence of hypertension in people aged 18–75 
years. The prevalence of hypertension in the total population was 25.1 per cent. The prevalence of 
hypertension was higher in men (31.4 per cent) than in women (19.1 per cent), p < 0.001. 

Applying the prevalence of hypertension to the total population of Victoria in 2008 produces an 
estimate of 951,500 people aged 18–75 years who are hypertensive.

Prevalence by age group and sex

Table 2.11 also shows the prevalence of hypertension according to age group. The prevalence of 
hypertension rose with increasing age group for both men and women (p for trend < 0.001). 

The diagnostic criteria for hypertension recommended by the WHO (WHO-ISH 1999) includes both 
untreated people with hypertension and those who have been diagnosed and are on treatment.  
The Victorian Health Monitor found that, at all ages, untreated hypertension was more common 
among men than women (p < 0.05), although the prevalence of treated hypertension was similar  
for men and women (Table 2.12). For every participant being treated for hypertension there was  
one other untreated. 

Medication to control hypertension was being taken by 12.8 per cent of the population: 13.7 per 
cent of men and 12.0 per cent of women. For both men and women, the use of such medication 
increased with age group, from levels of less than one per cent for the youngest age group, to more 
than 42 per cent for the oldest age group. 
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Table 2.11 Prevalence of hypertension according to sex and age group

Blood pressure status

Normal Hypertension

% 95% CI % 95% CI

Men

18–34 87.4 79.3 92.7 12.6 7.3 20.7

35–44 80.7 72.9 86.7 19.3 13.3 27.1

45–54 61.9 53.9 69.3 38.1 30.7 46.1

55–64 46.9 40.9 53.0 53.1 47.0 59.1

65–75 30.2 22.4 39.3 69.8 60.7 77.6

Total 68.6 64.8 72.2 31.4 27.8 35.2

Women

18–34 96.7 92.8 98.5 3.3 1.5 7.2

35–44 91.5 87.5 94.3 8.5 5.7 12.5

45–54 78.5 73.2 83.0 21.5 17.0 26.8

55–64 63.7 58.5 68.6 36.3 31.4 41.5

65–75 41.6 35.4 48.0 58.4 52.0 64.6

Total 80.9 79.2 82.5 19.1 17.5 20.8

Persons

18–34 92.1 87.4 95.1 8.0 4.9 12.6

35–44 86.2 81.7 89.7 13.8 10.3 18.3

45–54 70.3 65.9 74.3 29.7 25.7 34.1

55–64 55.4 51.2 59.5 44.6 40.5 48.8

65–75 36.0 31.0 41.4 64.0 58.6 69.0

Total 74.9 72.4 77.2 25.1 22.8 27.6

95% CI = 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

20/3,653 participants have no valid data.
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Table 2.12 Prevalence of treated and untreated hypertension according to sex 
and age group

Hypertension

Untreated Treated

% 95% CI % 95% CI

Men

18–34 12.0 6.9 20.1 0.5 0.1 2.3

35–44 15.2 10.9 20.9 4.0 2.1 7.6

45–54 22.7 17.7 28.6 15.4 11.5 20.4

55–64 20.3 16.2 25.2 32.8 26.4 39.9

65–75 27.7 19.4 37.9 42.0 33.6 50.8

Total 17.7 14.9 20.9 13.7 11.9 15.7

Women

18–34 2.9 1.2 6.5 0.5 0.1 1.9

35–44 3.6 2.2 5.8 5.0 2.9 8.3

45–54 8.5 5.4 13.0 13.0 9.4 17.8

55–64 12.0 8.9 16.1 24.3 19.1 30.3

65–75 15.8 11.8 20.9 42.6 36.3 49.2

Total 7.1 5.8 8.6 12.0 10.7 13.5

Persons

18–34 7.4 4.5 12.1 0.5 0.2 1.4

35–44 9.4 6.9 12.6 4.5 3.0 6.7

45–54 15.5 12.3 19.3 14.2 11.3 17.7

55–64 16.1 13.0 19.8 28.4 23.9 33.5

65–75 21.6 16.5 27.6 42.3 38.4 46.3

Total 12.3 10.4 14.5 12.8 11.5 14.3

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population. 

Refer to pages xiii–xvi for definition of terms. 

21/3,653 participants have no valid data for hypertension.
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Prevalence by selected risk factors

Table 2.13 describes the associations of hypertension with selected risk factors, and indicates 
whether any differences were statistically significant after adjustment for age and sex. 

The prevalence of hypertension was not related to country of birth, language spoken at home, 
marital status, sedentary behaviour status, physical activity status or smoking status. The prevalence 
of hypertension was higher in those who self-reported their health as fair or poor compared with 
those who reported it as good or excellent, those who were obese (using either BMI or waist 
circumference) versus those who were not, and those with dyslipidaemia versus those with normal 
lipid levels (Table 2.13). 
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Table 2.13 Prevalence of hypertension and risk of having hypertension, by 
selected risk factors

Prevalence of 
hypertension

Age and sex-adjusted odds 
ratio of having hypertension  

(95% CI)% 95% CI

Country of birth

Australia 25.1 22.8 27.5 1.0

Overseas 25.8 22.4 29.4 1.0 (0.8–1.3)

Language spoken at home

English 25.0 22.7 27.4 1.0

Other 26.3 22.2 30.7 1.1 (0.8–1.4)

Marital status

Married/living with a partner 25.5 23.1 27.9 1.0

Other(a) 22.6 19.4 26.2 1.0 (0.8–1.3)

Physical activity

Sufficiently active 24.8 22.3 27.5 1.0

Insufficiently active or inactive 26.1 22.9 29.7 1.1 (0.9–1.4)

Sedentary behaviour

< 8 hours of total sitting per day 23.1 20.8 25.6 1.0

≥ 8 hours of total sitting per day 27.1 22.7 31.9 1.0 (0.7–1.3)

Smoking

Non-smoker 25.2 22.6 28.0 1.0

Ex-smoker 24.3 21.3 22.5 0.9 (0.7–1.1)

Current smoker(b) 23.8 20.0 28.0 0.8 (0.6–1.1)

Self-rated general health

Good/very good/excellent 23.6 21.3 26.1 1.0

Fair/poor 35.7 29.7 42.3 2.2 (1.5–3.3)

Obesity (BMI)

No 21.0 18.9 23.2 1.0

Yes 37.0 32.6 41.6 2.6 (2.1–3.2)

Obesity (waist)

No 20.1 17.7 22.7 1.0

Yes 34.8 31.4 38.4 2.8 (2.3–3.4)

Dyslipidaemia

No 21.3 18.3 24.6 1.0

Yes 27.9 25.1 30.9 1.5 (1.2 –1.9)

(a) Other includes people who are widowed, divorced, separated or never married
(b) A daily or occasional smoker
95% CI = 95 per cent confidence interval; BMI = body mass index
Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and then standardised 
to the 2006 Victorian population.
Refer to pages xiii–xvi for definition of terms.
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Prevalence by locality

Figure 2.2 and Table 2.14 show the prevalence of hypertension by metropolitan and rural status. The 
prevalence of hypertension was similar for metropolitan and rural Victorians after adjustment for age 
and sex.

Figure 2.2 Prevalence and 95% CI of hypertension according to locality

The error bars represent the 95 per cent confidence intervals. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Table 2.14 Prevalence of hypertension according to locality

Metropolitan Rural

% 95% CI % 95% CI

No hypertension 75.1 70.9 78.9 74.7 72.9 76.4

Hypertension 24.9 21.1 29.1 25.3 23.6 27.2

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Among those who were on treatment for hypertension, 46.1 per cent had adequate blood pressure 
control (< 140/90 mmHg in those without diabetes; < 130/80 mmHg in those with diabetes). The 
proportion of people achieving blood pressure targets was similar in men and women (Table 2.15). 

After age and sex adjustment, the proportion of Victorians meeting blood pressure targets was 
similar for metropolitan and rural Victorians (Table 2.15).
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Table 2.15 Proportion of persons achieving blood pressure targets

Proportion taking hypertensive treatment 
who meet blood pressure targets  
(< 140/90 mmHg for no diabetes,  

< 130/80 mmHg for those with diabetes)

Age and sex-
adjusted odds ratio 

of meeting targets for 
hypertension  

(95% CI)% 95% CI

Sex

Men 43.9 37.0 51.1 1.0

Women 48.5 39.7 57.4 1.2 (0.8–2.0)(a)

Locality

Metropolitan 45.3 36.9 53.9 1.0

Rural 47.1 39.7 54.6 1.1 (0.7–1.7)

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

(a) Age-adjusted odds ratio of meeting targets for hypertension. 

Dyslipidaemia
Blood lipid levels reflect genetic background but may be modified by body weight and other lifestyle 
factors. Total cholesterol levels are a crude but consistent measure of risk of cardiovascular disease, 
and particularly coronary heart disease. The total cholesterol level includes a protective fraction or 
‘good’ high-density lipoprotein (HDL) cholesterol, which if low indicates a high risk of developing 
cardiovascular disease and diabetes. The ‘bad’ cholesterol fraction is low-density lipoprotein 
(LDL) cholesterol. Elevated triglyceride levels may also indicate higher cardiovascular disease risk, 
especially if the HDL cholesterol levels are low, as occurs in diabetes and the metabolic syndrome.

Definitions
Classification of individual lipid abnormalities was made on the basis of the following plasma levels 
(Table 2.16). Dyslipidaemia was defined as those who were taking lipid-lowering medication and/or 
had any one of the following: total cholesterol greater than or equal to 5.5 mmol/L, LDL cholesterol 
greater than or equal to 3.5 mmol/L, HDL cholesterol < 1.0 mmol/L (men) or <1.3 mmol/L (women), 
triglycerides greater than or equal to 2.0 mmol/L.

Table 2.16 Classification of lipid levels

Serum lipid concentration (mmol/L)(a)

Classification Total cholesterol HDL cholesterol LDL cholesterol Triglycerides

Normal(b) < 5.5 ≥ 1.3 for women, 
≥ 1.0 for men

< 3.5 < 2.0

Abnormal lipid levels(c) ≥ 5.5 < 1.3 for women, 
< 1.0 for men

≥ 3.5 ≥ 2.0

HDL cholesterol = high-density lipoprotein cholesterol; LDL cholesterol = low-density lipoprotein cholesterol

(a) Based on recommendations by the National Heart Foundation and Australian Institute of Health (1990).

(b) If ALL fractions were within normal limits

(c) If ANY fraction was beyond normal limits
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Results 

Overall prevalence

Table 2.17 shows the age-standardised prevalence of dyslipidaemia defined as having an 
abnormality in one of four lipids or reporting lipid-lowering therapy in people aged 18–75 years. 
The prevalence of dyslipidaemia in the total population was 56.8 per cent. The age-standardised 
prevalence was similar in men and women.

Table 2.17 Prevalence of dyslipidaemia according to sex and age group

No dyslipidaemia Dyslipidaemia

% 95% CI % 95% CI

Men

18–34 65.3 58.1 71.9 34.7 28.1 41.9

35–44 36.6 31.2 42.4 63.4 57.7 68.8

45–54 27.3 21.6 34.0 72.7 66.1 78.4

55–64 21.8 16.3 28.5 78.2 71.5 83.7

65–75 25.3 19.3 32.3 74.7 67.7 80.7

Total 40.7 37.5 43.9 59.3 56.1 62.5

Women

18–34 63.7 53.8 72.5 36.3 27.5 46.2

35–44 57.1 50.1 63.7 42.9 36.3 49.9

45–54 36.7 31.3 42.5 63.3 57.5 68.7

55–64 20.6 15.9 26.2 79.4 73.8 84.1

65–75 17.2 11.2 25.4 82.8 74.6 88.8

Total 45.5 41.3 49.7 54.5 50.3 58.7

Persons

18–34 64.5 58.0 70.6 35.5 29.5 42.0

35–44 46.9 42.0 51.9 53.1 48.2 58.0

45–54 32.1 28.1 36.3 67.9 63.7 71.9

55–64 21.2 17.2 25.8 78.8 74.2 82.9

65–75 21.1 16.6 26.4 78.9 73.7 83.4

Total 43.2 40.1 46.3 56.8 53.7 59.9

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

26/3,653 participants have no valid data.
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Applying the prevalence of dyslipidaemia to the total population of Victoria in 2008 produces an 
estimate of 2,153,500 people aged 18–75 years who have dyslipidaemia. 

Prevalence by age group and sex

Tables 2.18 to 2.21 also show the prevalence of the various manifestations of dyslipidaemia by age 
group and sex. The prevalence of each type of dyslipidaemia rose with age group in both men and 
women (p for trend < 0.01), except for the prevalence of low HDL cholesterol, which showed no 
association with age group.

Table 2.18 shows the age-standardised prevalence of elevated total cholesterol in people aged 
18–75 years. The prevalence of elevated total cholesterol in the total population was 35.6 per cent. 
The prevalence was similar in men and women.
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Table 2.18 Prevalence of elevated total cholesterol according to sex and  
age group

Level of total cholesterol

Normal Elevated total cholesterol

% 95% CI % 95% CI

Men

18–34 79.7 73.6 84.7 20.3 15.3 26.4

35–44 51.5 44.8 58.2 48.5 41.8 55.2

45–54 52.1 45.0 59.0 47.9 41.0 55.0

55–64 55.9 49.5 62.2 44.1 37.8 50.5

65–75 69.0 63.1 74.3 31.0 25.7 36.9

Total 63.5 60.1 66.7 36.5 33.3 39.9

Women

18–34 84.4 78.0 89.2 15.6 10.8 22.0

35–44 72.9 66.8 78.3 27.1 21.7 33.2

45–54 54.5 48.2 60.8 45.5 39.2 51.8

55–64 43.8 35.9 52.0 56.2 48.0 64.1

65–75 40.4 31.9 49.4 59.6 50.6 68.1

Total 65.4 62.4 68.3 34.6 31.8 37.6

Persons

18–34 82.1 77.4 86.0 17.9 14.0 22.6

35–44 62.3 57.1 67.2 37.7 32.8 42.9

45–54 53.3 49.4 57.2 46.7 42.8 50.6

55–64 49.7 44.1 55.4 50.3 44.6 55.9

65–75 54.2 49.1 59.2 45.8 40.8 50.9

Total 64.4 62.1 66.6 35.6 33.4 37.9

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

26/3,653 participants have no valid data.

 



Victorian Health Monitor  61

Table 2.19 shows the age-standardised prevalence of elevated LDL cholesterol in people aged 
18–75 years. The prevalence of elevated LDL cholesterol in the total population was 32.3 per cent. 
The prevalence was higher in men (36.4 per cent) than in women (28.4 per cent), p < 0.01.

Table 2.19 Prevalence of elevated LDL cholesterol according to sex and  
age group

Level of LDL cholesterol

Normal Elevated LDL cholesterol 

% 95% CI % 95% CI

Men

18–34 79.7 72.4 85.4 20.3 14.6 27.6

35–44 54.6 49.0 60.1 45.4 39.9 51.0

45–54 50.7 45.5 55.9 49.3 44.1 54.5

55–64 55.8 47.3 63.9 44.2 36.1 52.7

65–75 68.1 61.1 74.4 31.9 25.6 38.9

Total 63.6 60.2 66.9 36.4 33.1 39.8

Women

18–34 82.9 75.6 88.4 17.1 11.6 24.4

35–44 76.2 70.0 81.4 23.8 18.6 30.0

45–54 66.4 59.6 72.5 33.6 27.5 40.4

55–64 55.6 48.6 62.3 44.4 37.7 51.4

65–75 58.2 49.0 66.9 41.8 33.1 51.0

Total 71.6 67.8 75.1 28.4 24.9 32.2

Persons

18–34 81.3 76.3 85.4 18.7 14.6 23.7

35–44 65.5 61.6 69.3 34.5 30.7 38.4

45–54 58.7 54.6 62.8 41.3 37.2 45.4

55–64 55.7 49.7 61.5 44.3 38.5 50.3

65–75 63.0 57.5 68.1 37.0 31.9 42.5

Total 67.7 65.0 70.4 32.3 29.6 35.1

95% CI = 95 per cent confidence interval; LDL cholesterol = low-density lipoprotein cholesterol 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

67/3,653 have no valid data.
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Table 2.20 shows the age-standardised prevalence of low HDL cholesterol in people aged  
18–75 years. The prevalence of low HDL cholesterol in the total population was 15.4 per cent.  
The prevalence was lower in men (12.0 per cent) than in women (18.8 per cent), p < 0.001. 

Table 2.20 Prevalence of low HDL cholesterol according to sex and age group

Level of HDL cholesterol

Normal Low HDL cholesterol

% 95% CI % 95% CI

Men

18–34 91.0 86.3 94.2 9.0 5.8 13.7

35–44 86.8 80.0 91.6 13.2 8.4 20.0

45–54 87.0 80.4 91.6 13.0 8.4 19.6

55–64 86.1 77.7 91.7 13.9 8.3 22.3

65–75 86.1 80.4 90.3 13.9 9.7 19.6

Total 88.0 84.9 90.5 12.0 9.5 15.1

Women

18–34 78.2 68.3 85.6 21.8 14.4 31.7

35–44 80.8 74.5 85.9 19.2 14.1 25.5

45–54 85.1 80.3 89.0 14.9 11.0 19.7

55–64 81.5 76.0 86.0 18.5 14.0 24.0

65–75 85.5 79.7 89.9 14.5 10.1 20.3

Total 81.2 76.9 84.9 18.8 15.1 23.1

Persons

18–34 84.6 78.6 89.1 15.4 10.9 21.4

35–44 83.8 80.3 86.8 16.2 13.2 19.7

45–54 86.1 81.9 89.4 13.9 10.6 18.1

55–64 83.8 78.7 87.8 16.2 12.2 21.3

65–75 85.8 81.7 89.1 14.2 10.9 18.3

Total 84.6 81.8 87.0 15.4 13.0 18.2

95% CI = 95 per cent confidence interval; HDL cholesterol = high-density lipoprotein cholesterol 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

26/3,653 participants have no valid data.
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Table 2.21 shows the age-standardised prevalence of hypertriglyceridaemia in people aged  
18–75 years. The prevalence of hypertriglyceridaemia in the total population was 14.0 per cent.  
The prevalence was higher in men (18.5 per cent) than in women (9.7 per cent), p < 0.001. 

Table 2.21 Prevalence of hypertriglyceridaemia according to sex and age group

Level of triglycerides

Normal Hypertriglyceridaemia

% 95% CI % 95% CI

Men

18–34 90.1 83.5 94.2 9.9 5.8 16.5

35–44 78.4 72.6 83.2 21.6 16.8 27.4

45–54 74.5 67.5 80.5 25.5 19.5 32.5

55–64 77.7 71.8 82.7 22.3 17.3 28.2

65–75 78.9 70.9 85.2 21.1 14.8 29.1

Total 81.5 78.9 83.9 18.5 16.1 21.1

Women

18–34 93.8 87.9 96.9 6.2 3.1 12.1

35–44 95.1 92.3 96.9 4.9 3.1 7.7

45–54 89.6 85.1 92.8 10.4 7.2 14.9

55–64 83.6 79.2 87.3 16.4 12.7 20.8

65–75 82.3 76.2 87.1 17.7 12.9 23.8

Total 90.3 88.5 91.9 9.7 8.1 11.5

Persons

18–34 91.9 88.6 94.3 8.1 5.7 11.4

35–44 86.8 83.1 89.8 13.2 10.2 16.9

45–54 82.1 78.1 85.6 17.9 14.4 21.9

55–64 80.7 76.7 84.2 19.3 15.8 23.3

65–75 80.7 75.6 84.9 19.3 15.1 24.4

Total 86.0 84.3 87.5 14.0 12.5 15.8

95% CI = 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

26/3,653 participants have no valid data.
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Prevalence by selected risk factors

Table 2.22 describes the associations of the prevalence of dyslipidaemia with selected risk factors, 
and indicates whether any differences were statistically significant after adjustment for age and sex.

The prevalence of dyslipidaemia was not related to country of birth, language spoken at home  
or marital status. The prevalence of dyslipidaemia was higher in those who were physically  
inactive or insufficiently active versus those who undertook sufficient activity, those who sat for 
greater than or equal to eight hours per day versus those who did not, current smokers versus  
non-smokers, those who rated their health as fair or poor compared with those who rated their 
health as good or excellent, those who were obese versus those who were not (using either BMI  
or waist circumference), and those with hypertension compared with those without. 
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Table 2.22 Prevalence of dyslipidaemia and risk of having dyslipidaemia,  
by selected risk factors

Prevalence of 
dyslipidaemia

Age and sex-adjusted odds 
ratio of dyslipidaemia  

(95% CI)% 95% CI

Country of birth

Australia 56.7 53.8 59.5 1.0

Overseas 57.1 50.4 63.5 1.0 (0.8–1.3)

Language spoken at home

English 55.8 53.1 58.3 1.0

Other 61.9 53.6 69.6 1.3 (0.9–1.9)

Marital status

Married/living with a partner 59.7 56.5 62.8 1.0

Other(a) 53.2 48.6 57.8 0.8 (0.6–1.0)

Physical activity

Sufficiently active 54.7 51.0 58.3 1.0

Insufficiently active or inactive 62.1 59.0 65.1 1.4 (1.2–1.8)

Sedentary behaviour

< 8 hours of total sitting per day 55.0 51.7 58.2 1.0

≥ 8 hours of total sitting per day 60.8 56.4 65.0 1.4(1.1–1.7)

Smoking

Non-smoker 54.2 51.1 57.4 1.0

Ex-smoker 56.8 50.2 63.1 1.1 (0.9–1.4)

Current smoker(b) 64.8 58.4 70.7 1.7 (1.2–2.3)

Self-rated general health

Good/very good/excellent 55.4 52.2 58.5 1.0

Fair/poor 66.4 60.8 71.6 1.8 (1.3– 2.4)

Obesity (BMI)

No 53.0 49.6 56.4 1.0

Yes 70.3 66.0 74.3 2.2 (1.8–2.8)

Obesity (waist)

No 51.9 48.7 55.1 1.0

Yes 68.0 62.5 73.0 2.2 (1.7–2.8)

Hypertension

No 54.9 51.4 58.3 1.0

Yes 67.4 60.8 73.3 1.5 (1.2–1.8)

(a) Other includes people who are widowed, divorced, separated or never married
(b)  A daily or occasional smoker
95% CI = 95 per cent confidence interval; BMI = body mass index
Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.
Refer to pages xiii–xvi for definition of terms.
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Lipid-lowering therapy
Lipid-lowering therapy was taken by 8.5 per cent of the population, comprising 9.5 per cent of men 
and 7.6 per cent of women (Table 2.23). Of the 8.5 per cent of the population on lipid-lowering 
therapy, 51.9 per cent were found to have at least one abnormality in one of the four lipid fractions. 
Of the 91.5 per cent of the population not on lipid-lowering therapy, the prevalence of people with 
at least one abnormality of the four lipid fractions was 54.3 per cent. Table 2.23 also shows the 
impact of combining the prevalence of lipid-lowering therapy with each of the categories of lipid 
abnormality to estimate the total burden of lipid abnormalities. It should be noted that information 
on specific types of lipid-lowering drugs was not collected, and that since statins (used to treat 
hypercholesterolaemia and elevated LDL cholesterol) are by far the most common type of lipid-
lowering therapy in use, the data relating to combination therapy with low HDL cholesterol and 
hypertriglyceridaemia should be interpreted with caution.

Table 2.23 Prevalence of taking lipid-lowering therapy and combinations of lipid-
lowering therapy with an abnormality in any of the four lipids according to sex

Men Women Persons

% 95% CI % 95% CI % 95% CI

Lipid-lowering treatment 9.5 8.0 11.1 7.6 6.4 9.1 8.5 7.5 9.6

Elevated total cholesterol 
or lipid-lowering treatment

44.5 41.1 48.0 40.3 37.6 43.0 42.4 40.0 44.9

Elevated LDL cholesterol 
or lipid-lowering treatment

44.5 41.0 48.0 34.9 31.6 38.4 39.6 36.8 42.4

Low HDL cholesterol or 
lipid-lowering treatment

19.4 16.6 22.5 24.7 21.0 28.9 22.0 19.2 25.2

Hypertriglyceridaemia or 
lipid-lowering treatment

25.3 22.5 28.4 15.6 13.8 17.6 20.4 18.6 22.4

95% CI = 95 per cent confidence interval; HDL cholesterol = high-density lipoprotein cholesterol; LDL cholesterol = low-density 
lipoprotein cholesterol

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Data on combination of lipid-lowering therapy with low HDL cholesterol and with hypertriglyceridaemia should be interpreted 
with caution (see text above table).

Among those with cardiovascular disease and/or those who had ever had a cardiovascular 
intervention, such as angina, myocardial infarction, stroke or an intervention such as coronary bypass 
surgery or percutaneous coronary intervention, and who met the PBS criteria for treatment with a 
lipid-lowering drug, 50.4 per cent were on treatment. For those with diabetes and hypertension who 
met the PBS criteria for treatment, 51.1 per cent and 25.2 per cent, respectively were on treatment 
(Table 2.24).
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Table 2.24 Proportion of people eligible for lipid-lowering medications who are 
being treated

Prevalence

% of people eligible for lipid-
lowering medications under 
PBS subsidy criteria who are 

being treated(a)

% 95% CI % 95% CI

With cardiovascular 
disease(b) 3.0 2.4 3.7 50.4 40.4 60.4

With known diabetes but 
no cardiovascular disease

2.9 2.1 3.9 51.1 37.9 64.2

Without cardiovascular 
disease or known diabetes

94.2 93.1 95.1 58.3 52.0 64.4

With treated hypertension 
but no cardiovascular 
disease or known diabetes 

11.4 9.4 13.6 25.2 16.4 36.6

(a) All people who reported taking lipid-lowering medications were considered to have been eligible for treatment under PBS 
criteria.

(b) Cardiovascular disease/intervention included angina, myocardial infarction, stroke, coronary bypass surgery or percutaneous 
coronary interventions. 

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms.

Prevalence by locality

Figure 2.3 shows the prevalence of elevated total cholesterol, LDL cholesterol, triglycerides or  
low HDL cholesterol and lipid-lowering treatment according to metropolitan and rural status.  
The prevalence of elevated total cholesterol, LDL cholesterol, triglycerides or low HDL cholesterol 
was similar in metropolitan and rural Victorians after adjustment for age and sex.
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Figure 2.3 Prevalence and 95% CI of dyslipidaemia (individual lipid 
abnormalities) according to locality

The error bars represent the 95 per cent confidence intervals; HDL cholesterol = high-density lipoprotein cholesterol; LDL 
cholesterol = low-density lipoprotein cholesterol. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 2.25 and Figure 2.4 show the prevalence of dyslipidaemia by metropolitan and rural status.  
The prevalence of dyslipidaemia was similar in metropolitan and rural Victorians after adjustment for 
age and sex.
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Table 2.25 Prevalence of dyslipidaemia and individual lipid abnormalities 
according to locality

Metropolitan Rural

% 95% CI % 95% CI

Elevated total cholesterol 34.4 31.2 37.7 37.3 33.7 41.0

Elevated LDL cholesterol 30.6 26.6 34.8 34.7 31.7 37.8

Low HDL cholesterol 15.0 11.5 19.4 16.0 13.5 18.9

Hypertriglyceridaemia 13.1 10.6 16.0 15.4 13.9 17.0

Lipid-lowering treatment 9.6 8.1 11.4 7.2 6.2 8.4

Dyslipidaemia(a) 55.9 51.0 60.8 58.5 55.9 61.0

No dyslipidaemia 44.1 39.2 49.1 41.6 39.0 44.1

(a) any of the lipid abnormalities and those on lipid-lowering treatment

95% CI = 95 per cent confidence interval; HDL cholesterol = high-density lipoprotein cholesterol; LDL cholesterol = low-density 
lipoprotein cholesterol. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Figure 2.4 Prevalence and 95% CI of dyslipidaemia according to locality

The error bars represent the 95 per cent confidence intervals. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Discussion
Using BMI, over one-quarter of Victorians are obese, with little difference between men and women. 
Using waist circumference to define obesity, the prevalence of obesity was higher, with almost a third 
of Victorians being classified as obese. Compared with data from the National Health Survey from 
2007–08 (ABS 2009), the obesity prevalence using BMI was similar, with both surveys reporting a 
prevalence around 25 per cent. 

Compared with Victorians in the 1999–2000 AusDiab survey (Cameron et al. 2003), the prevalence 
of obesity was slightly higher (24.5 per cent in the Victorian Health Monitor versus 20.8 per cent 
in AusDiab). Obesity prevalence was also higher in rural than metropolitan Victorians. Obesity 
prevalence measured by waist circumference in the Victorian Health Monitor was 32.0 per cent 
and was higher in women than men. This figure was also higher than was reported in the AusDiab 
1999–2000 survey (30.3 per cent in AusDiab). 

A quarter of Victorians have high blood pressure, with more men than women being classified as 
having hypertension. The prevalence of hypertension did not differ by locality. Compared with similar 
studies in Australia, such as the 1999–2000 AusDiab survey (Briganti et al. 2003), hypertension 
prevalence in the Victorian Health Monitor population was lower (25.1 per cent versus 28.6 per  
cent in AusDiab). Among those with hypertension, a large proportion (53.9 per cent) of Victorians 
failed to meet blood pressure targets. This highlights a group in which treatment may not have  
been optimised.

Over 50 per cent of Victorians have an abnormality in one of the four lipids measured or were 
taking lipid-lowering therapy. This proportion did not differ by locality. However, the prevalence of 
dyslipidaemia in the Victorian Health Monitor was lower than that reported in AusDiab, where 64 per 
cent of Australians had an abnormality in one of the four lipids or were taking lipid-lowering drugs 
(Dunstan et al. 2001). The prevalence of elevated total cholesterol (35.6 per cent versus 51.2 per 
cent), LDL cholesterol (32.3 per cent versus 49.8 per cent) and triglycerides (14.0 per cent versus 
20.5 per cent), were each lower in the Victorian Health Monitor than in the AusDiab study. The 
prevalence of low HDL cholesterol cannot be directly compared due to the use of different thresholds 
in earlier surveys.

In relation to lifestyle factors, the prevalence of obesity and dyslipidaemia prevalence was lower in 
those who undertook sufficient physical activity versus those who did not and were higher in those 
who reported their health as fair or poor compared with those who reported their health as good or 
excellent. The prevalence of dyslipidaemia and obesity was higher in those who were sedentary for 
at least eight hours a day versus those who were not. 

In summary, similar to other developed populations, Victorians appear to be becoming more obese 
over time. The upward trend in obesity prevalence appears to be apparent whether obesity is 
defined by either waist circumference or BMI. Prevalence rates were also higher in rural areas than 
the metropolitan area. These findings highlight the need for the development of obesity prevention 
strategies that can reduce these trends especially in rural areas. Although the prevalence of other 
key risk factors such as hypertension and dyslipidaemia appear not to be increasing over time, 
the absolute prevalence of these risk factors in Victorians is high and thus these findings highlight 
subgroups in the Victorian population that would benefit from lifestyle prevention strategies focused 
on the reduction of smoking, hypertension and dyslipidaemia.
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Finally, despite the abundance of evidence relating to the benefit of lipid-lowering therapy, a 
substantial proportion of those with cardiovascular disease who meet the PBS criteria for  
treatment and should be on such therapy do not appear to be taking it. Improving the use and 
uptake of lipid-lowering therapy could therefore have a significant impact on the incidence of 
cardiovascular disease. 
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3. Diabetes and the metabolic 
syndrome
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3 Diabetes and the metabolic 
syndrome

Diabetes
The term diabetes mellitus describes a metabolic disorder with multiple causes characterised by 
chronically elevated blood glucose levels (hyperglycaemia), with disturbances of carbohydrate, fat 
and protein metabolism (WHO 1999a). The long-term effects of diabetes result from dysfunction 
and failure of various organs and tissues, and include cardiovascular disease, as well as vision loss, 
amputations and kidney failure. 

The prevalence of diabetes has more than doubled over recent decades (Dunstan et al. 2002). It 
is the fourth leading cause of the disease burden (Begg et al. 2007) and one of the top 10 leading 
causes of death in Australia (ABS 2010). It is also responsible for an estimated 1.9 per cent of the 
annual total allocated recurrent health expenditure (AIHW 2008b).

Type 1 and type 2 diabetes are the two most common forms of diabetes. Type 1 diabetes is due 
to an absolute deficiency of insulin, whereas type 2 diabetes is typically due to a combination of 
reduced tissue sensitivity to insulin and reduced production of insulin. Type 2 diabetes is often 
associated with a sedentary lifestyle, and accounts for approximately 90 per cent of all adults with 
diabetes. 

Impaired fasting glucose describes a state of elevated blood glucose levels in the fasting state that 
are above normal but not high enough to be diagnosed as diabetes. People with impaired fasting 
glucose are at increased risk of developing type 2 diabetes and cardiovascular disease.

Definitions

Diabetes and impaired fasting glucose are defined according to the values for venous fasting plasma 
glucose concentration outlined in the WHO report on the diagnosis and classification of diabetes 
(Table 3.1) (WHO 2006). People who reported taking oral hypoglycaemic medications and/or insulin 
were classified as having diabetes, regardless of their plasma glucose levels. 

Participants were classified as having known diabetes if they reported a previous diagnosis of 
diabetes and were either currently receiving glucose-lowering medication (in the form of tablets or 
insulin) or had a fasting plasma glucose value over the cut–off point for diabetes. Participants were 
classified as having newly diagnosed diabetes if they reported no prior diagnosis of diabetes but had 
a fasting plasma glucose value over the diabetes cut-off point. 

In this report, results for type 1 and type 2 diabetes have not been presented separately, as 94.8 per 
cent of diabetes cases were classified as type 2. 

Table 3.1 Classification of glucose tolerance status 

Classification Fasting plasma glucose (mmol/L)

Diabetes ≥ 7.0

Impaired fasting glucose 6.1 to < 7.0

Normal fasting glucose < 6.1

All participants on oral hypoglycaemic medication or insulin were classified as having diabetes.
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Results 

Overall prevalence

Table 3.2 shows the age-standardised prevalence of diabetes in people aged 18–75 years. The 
prevalence of diabetes in the total population was 4.6 per cent. The prevalence of type 1 and type 2 
diabetes were 0.6 per cent and 4.0 per cent, respectively. The prevalence of diabetes was similar in 
men and in women. The prevalence of known diabetes (3.4 per cent) was higher than that of newly 
diagnosed diabetes (1.2 percent), p < 0.001 (Table 3.3). 

The prevalence of impaired fasting glucose in the total population was 4.3 per cent (Table 3.2).  
The prevalence of impaired fasting glucose was higher in men (5.7 per cent) than in women  
(2.9 per cent), p = 0.002 (Table 3.2). 

Applying the prevalence of diabetes to the total population of Victoria in 2008 suggests that up to 
236,000 people aged 18–75 years had the disease. 

Prevalence by age group and sex

Table 3.2 describes the prevalence of diabetes, impaired fasting glucose and normal fasting glucose 
by age group and sex. 

The prevalence of diabetes increased with age in men (p for trend = 0.034) and in women (p for 
trend = 0.001). For men the prevalence of diabetes increased steadily with age and peaked in the 
65–75 year age group. For women the prevalence of diabetes peaked in the 55–64 year age group. 

The prevalence of impaired fasting glucose increased with age in men (p for trend = 0.001) and in 
women (p for trend < 0.001). In comparison to the steady and continuous increase in the prevalence 
of impaired fasting glucose in women, the prevalence of impaired fasting glucose plateaued after the 
age of 45 years in men. 

The prevalence of normal fasting glucose decreased steadily with age in men (p for trend = 0.001) 
and in women (p for trend < 0.001). 
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Table 3.2 Prevalence of glucose tolerance status according to sex and  
age group

Glucose tolerance status

Normal fasting glucose Impaired fasting glucose Diabetes

% 95% CI % 95% CI % 95% CI

Men

18–34 94.0 80.9 98.3 2.1 0.5 8.0 3.9 1.1 12.9

35–44 97.2 93.6 98.8 1.6 0.5 4.7 1.2 0.3 4.5

45–54 85.2 79.7 89.4 10.3 6.5 16.1 4.5 2.7 7.3

55–64 84.1 78.3 88.6 8.5 5.4 13.0 7.4 4.5 12.0

65–75 69.4 63.1 75.1 11.3 6.3 19.6 19.3 13.4 26.9

Total 88.9 85.5 91.5 5.7 4.0 8.1 5.5 4.2 7.0

Women

18–34 98.4 92.5 99.7 0.0 – – 1.6 0.3 7.5

35–44 98.6 94.2 99.7 1.3 0.3 6.0 0.2 0.0 0.7

45–54 93.0 88.7 95.7 2.5 1.3 5.1 4.5 2.2 8.9

55–64 83.8 77.2 88.8 7.0 4.6 10.7 9.2 4.9 16.5

65–75 81.5 73.5 87.4 10.2 6.1 16.4 8.4 5.2 13.3

Total 93.2 91.5 94.7 2.9 2.3 3.8 3.8 2.6 5.7

Persons

18–34 96.2 89.0 98.8 1.0 0.3 4.1 2.7 0.9 8.1

35–44 97.9 95.7 99.0 1.4 0.6 3.3 0.7 0.2 2.3

45–54 89.1 86.0 91.6 6.4 4.2 9.6 4.5 2.9 7.0

55–64 83.9 79.4 87.7 7.7 5.5 10.8 8.3 5.5 12.4

65–75 75.6 70.6 80.0 10.7 7.0 16.1 13.7 10.4 17.6

Total 91.1 89.2 92.7 4.3 3.3 5.7 4.6 3.7 5.7

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

39/3,653 participants have no valid data. 
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Table 3.3 Prevalence of known and newly diagnosed diabetes according to sex

Known diabetes Newly diagnosed diabetes

% 95% CI % 95% CI

Men 4.1 2.8 6.1 1.4 0.8 2.3

Women 2.8 1.9 4.1 1.0 0.4 2.6

Persons 3.4 2.6 4.5 1.2 0.7 1.9

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

39/3,653 participants have no valid data. 

Prevalence by selected risk factors

Table 3.4 describes the associations of the prevalence of diabetes with selected risk factors, and 
indicates whether any differences were statistically significant after adjustment for age and sex. 

The prevalence of diabetes was not related to country of birth but was higher in those who did not 
usually speak English at home versus those who did. The prevalence of diabetes was not related to 
marital status but was higher in those who were physically inactive or insufficiently active versus those 
who were sufficiently physically active and those who sat for greater than or equal to eight hours per 
day versus those who did not. The prevalence of diabetes was not related to smoking status, but was 
higher in those who rated their health as fair or poor versus those who did not, those who were obese 
(using either BMI or waist circumference) versus those who were not, and those with hypertension 
versus those without. The prevalence of diabetes was not related to the presence of dyslipidaemia but 
was higher in those with the metabolic syndrome versus those without and those with cardiovascular 
disease versus those without. The prevalence of diabetes was not related to the presence of 
indicators for chronic kidney disease.

Table 3.4 Prevalence of diabetes and risk of having diabetes, by selected  
risk factors

Prevalence of diabetes
Age and sex-adjusted odds 

ratio of having diabetes  
(95% CI)% 95% CI

Country of birth

Australia 4.0 3.2 4.9 1.0

Overseas 6.5 3.6 11.5 1.7 (0.9–3.2)

Language spoken at home

English 3.9 3.2 4.8 1.0

Other 7.8 4.4 13.3 2.2 (1.1–4.6)

Marital status

Married/living with a partner 4.0 3.3 5.0 1.0

Other(a) 4.4 3.1 6.0 1.6 (0.8–2.9)

Physical activity

Sufficiently active 3.9 2.9 5.2 1.0

Insufficiently active or inactive 5.9 4.0 8.5 1.7 (1.0–3.0)
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Prevalence of diabetes
Age and sex-adjusted odds 

ratio of having diabetes  
(95% CI)% 95% CI

Sedentary behaviour

< 8 hours of total sitting per day 3.9 3.2 4.6 1.0

≥ 8 hours of total sitting per day 6.2 4.0 9.3 1.8 (1.0–3.1)

Smoking

Non-smoker 4.1 3.0 5.7 1.0

Ex-smoker 4.4 3.5 5.7 1.2 (0.8–1.7)

Current smoker(b) 5.3 3.2 8.7 1.1 (0.6–2.1)

Self-rated general health

Good/very good/excellent 3.8 2.9 4.8 1.0

Fair/poor 10.5 7.7 14.2 3.3 (2.0–5.5)

Obesity (BMI)

No 2.6 1.8 3.7 1.0

Yes 9.9 6.2 15.5 4.2 (2.3–7.7)

Obesity (waist)

No 2.5 1.7 3.7 1.0

Yes 8.1 4.8 13.2 3.6 (1.8–7.1)

Hypertension

No 2.8 1.8 4.2 1.0

Yes 9.7 5.8 15.7 3.0 (1.7–5.3)

Dyslipidaemia

No 3.1 1.9 4.9 1.0

Yes 5.2 3.7 7.3 1.5 (0.7–3.1)

Metabolic syndrome 

No 1.2 0.5 2.5 1.0

Yes 16.5 10.6 24.7 14.4 (5.0–41.8)

Cardiovascular disease 

No 4.1 3.2 5.2 1.0

Yes 13.9 10.6 18.1 3.7 (2.2–6.4)

Indicators for chronic kidney disease 

No 4.5 3.5 5.6 1.0

Yes 5.7 3.6 9.0 1.5 (0.8–3.0)

(a) Other includes people who are widowed, divorced, separated or never married
(b) A daily or occasional smoker
95% CI = 95 per cent confidence interval; BMI = body mass index
Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 3.4 Prevalence of diabetes and risk of having diabetes, by selected  
risk factors (continued)
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Prevalence by locality

Figure 3.1 and Table 3.5 show the prevalence of diabetes and impaired fasting glucose by 
metropolitan and rural status. The prevalence of diabetes and impaired fasting glucose was similar  
in metropolitan and rural Victorians after adjustment for age and sex. 

Figure 3.1 Prevalence and 95% CI of diabetes and impaired fasting glucose 
according to locality

The error bars represent the 95 per cent confidence intervals. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 3.5 Prevalence of diabetes and impaired fasting glucose according  
to locality

Metropolitan Rural

% 95% CI % 95% CI

Diabetes 4.1 2.7 6.1 5.4 4.5 6.5

Impaired fasting glucose 4.1 3.0 5.6 4.5 2.9 7.1

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Diabetes control in people with known diabetes 

General characteristics of people with known diabetes

Table 3.6 summarises the characteristics of people with known diabetes. Of those with known 
diabetes, the median age when people were diagnosed with diabetes was 49 years. The  
percentage of people who reported seeing various healthcare professionals in the previous  
12 months ranged from 24.0 per cent seeing a dietician to 74.5 per cent seeing a general 
practitioner. The percentage of Victorians with known diabetes reporting having their feet or eyes 
checked over the previous 12 months was 61.2 per cent and 81.2 per cent, respectively.

Percentage of Victorians with known diabetes achieving diabetes control

According to the current Australian guidelines (Diabetes Australia 2010), patients with diabetes who 
have glycated haemoglobin A1c ≤ 7.0 per cent, blood pressure ≤ 130/80 mmHg, total cholesterol 
< 4.0 mmol/L, LDL cholesterol < 2.5 mmol/L, HDL cholesterol > 1.0 mmol/L and triglycerides 
< 1.5 mmol/L, are considered to have adequate control for glucose, blood pressure and lipids, 
respectively. 

The target levels were met for haemoglobin A1c by 39.0 per cent, blood pressure by 42.9 per cent, 
total cholesterol by 31.3 per cent, LDL cholesterol by 49.3 per cent, HDL cholesterol by 72.7 per cent 
and triglycerides by 50.6 per cent of Victorians with known diabetes (Table 3.7). A total of 0.6 per cent 
of Victorians with known diabetes met all target levels, while 3.9 per cent met none of them. 

Diabetes control by treatment

The median age when people started insulin therapy was 50 years in those with type 2 diabetes.  
Of those with known diabetes, 91.6 per cent were receiving oral hypoglycaemic medications and/or 
insulin. The proportion of people achieving a haemoglobin A1c ≤ 7.0 per cent was similar between 
those who were on diet alone and those who were taking oral hypoglycaemic agents and/or insulin 
(Table 3.8). 

Table 3.6 Healthcare utilisation in persons with known diabetes

Known diabetes

% 95% CI

Median age at diagnosis (year) 49

Consultations in the previous 12 months with:

a general practitioner 74.5 51.9 88.8

a podiatrist or chiropodist 26.8 17.4 38.8

a diabetes educator or nurse 45.5 28.6 63.4

a nutritionist or dietician 24.0 14.9 36.3

a specialist 42.1 24.0 62.6

Having a foot examination in the previous 12 months 61.2 46.3 74.2

Having an eye examination in the previous 2 years 81.2 56.1 93.6

95% CI = 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.
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Table 3.7 Percentages and 95% CI of persons with known diabetes meeting 
haemoglobin A1c, blood pressure and lipids targets 

Percentage of persons with known diabetes 
achieving targets(a)

% 95% CI

Haemoglobin A1c ≤ 7.0 per cent 39.0 26.3 53.4

Blood pressure ≤ 130/80 mmHg 42.9 25.6 62.2

Lipids

Total cholesterol < 4.0 mmol/L 31.3 21.0 43.9

LDL cholesterol < 2.5 mmol/L 49.3 35.0 63.7

HDL cholesterol > 1.0 mmol/L 72.7 59.7 82.6

Triglycerides < 1.5 mmol/L 50.6 32.9 68.1

(a) According to Diabetes Management in General Practice (Diabetes Australia 2010)

95% CI = 95 per cent confidence interval; HDL cholesterol = high-density lipoprotein cholesterol; LDL = low-density lipoprotein 
cholesterol

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms.

Table 3.8 Percentages and 95% CI of persons with known diabetes achieving 
haemoglobin A1c ≤ 7.0 per cent according to treatment 

Percentage of known 
diabetes

Percentage achieving 
haemoglobin A1c  

≤ 7.0 per cent

Treatment for known diabetes % 95% CI % 95% CI

Diet alone 8.4 3.5 18.8 41.2 14.6 74.2

Oral hypoglycaemic agents 60.7 43.6 75.5 36.9 26.2 49.1

Oral hypoglycaemic agents and/or insulin 30.9 15.4 52.4 42.6 13.7 77.7

95% CI = 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms. 
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Metabolic syndrome
The metabolic syndrome is characterised by central or abdominal (visceral and retroperitoneal) 
obesity and clustering of other cardiovascular risk factors including abnormal glucose tolerance 
(diabetes, impaired fasting glucose or impaired glucose tolerance), elevated triglycerides, decreased 
HDL cholesterol, elevated blood pressure and hyperinsulinaemia with underlying insulin resistance 
(Alberti et al. 2009). The clustering of these risk factors together confers a higher risk of diabetes and 
cardiovascular disease. 

Definitions

The metabolic syndrome was classified according to an international consensus statement for  
the clinical diagnosis of the metabolic syndrome (Table 3.9), which was released in 2009  
(Alberti et al. 2009). The presence of any three of five risk factors would qualify a person for  
the metabolic syndrome. 

Table 3.9 Classification of the metabolic syndrome 

Component Threshold

•	 Elevated	waist	circumference Europids: ≥ 94 cm in men, ≥ 80 cm in women; Asians, ethnic 
central and South Americans: ≥ 90 cm in men, ≥ 80 cm in women

•	 Elevated	triglycerides	fasting	
glucose

≥ 1.7 mmol/L or specific treatment of this lipid abnormality

•	 Reduced	HDL	cholesterol <1.0 mmol/L in men; < 1.3 mmol/L in women or specific treatment 
for this lipid abnormality

•	 Elevated	blood	pressure Systolic blood pressure ≥ 130 mmHg or diastolic blood pressure  
≥ 85 mmHg or treatment of previously diagnosed hypertension

•	 Elevated	fasting	glucose Fasting plasma glucose ≥ 5.6 mmol/L or previously diagnosed  
type 2 diabetes

HDL cholesterol = high-density lipoprotein cholesterol

Results

Overall prevalence

Table 3.10 shows the age-standardised prevalence of the metabolic syndrome in people aged 
18–75 years. The prevalence of the metabolic syndrome in the total population was 20.9 per cent. 
The prevalence of the metabolic syndrome was higher in men (24.9 per cent) than in women  
(17.0 per cent), p < 0.001 (Table 3.10). 

Applying the prevalence of the metabolic syndrome to the total population of Victoria in 2008 
produces an estimate of 792,500 people aged 18–75 years with the syndrome. 

Prevalence by age group and sex

Table 3.10 also describes the prevalence of the metabolic syndrome by age group and sex.  
The prevalence of the syndrome increased steadily with age group in both men and women  
(p for trend < 0.001 in men and women). 
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Table 3.10 Prevalence of the metabolic syndrome according to sex and  
age group

Without the metabolic syndrome With the metabolic syndrome

% 95% CI % 95% CI

Men

18–34 90.5 84.8 94.1 9.5 5.9 15.2

35–44 81.5 75.2 86.5 18.5 13.6 24.8

45–54 70.7 62.7 77.6 29.3 22.4 37.3

55–64 57.2 48.0 65.9 42.8 34.1 52.0

65–75 47.3 40.8 53.9 52.7 46.1 59.2

Total 75.1 71.8 78.1 24.9 21.9 28.2

Women

18–34 92.3 86.6 95.7 7.7 4.3 13.4

35–44 91.9 88.1 94.5 8.2 5.5 11.9

45–54 80.9 74.4 86.1 19.1 13.9 25.6

55–64 68.2 61.9 73.8 31.8 26.2 38.1

65–75 61.4 53.1 69.2 38.6 30.9 47.0

Total 83.0 80.6 85.1 17.0 14.9 19.5

Persons

18–34 91.4 87.8 93.9 8.6 6.1 12.2

35–44 86.7 83.2 89.6 13.3 10.4 16.8

45–54 75.9 72.0 79.4 24.1 20.6 28.0

55–64 62.8 57.1 68.1 37.2 31.9 42.9

65–75 54.6 49.4 59.7 45.4 40.4 50.6

Total 79.1 76.6 81.4 20.9 18.7 23.4

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population. 

Refer to pages xiii–xvi for definition of terms.

32/3,653 participants have no valid data. 

Prevalence by selected risk factors

Table 3.11 describes the associations of the prevalence of the metabolic syndrome with selected 
risk factors, and indicates whether any differences were statistically significant after adjustment for 
age and sex. 
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The prevalence of the metabolic syndrome was not related to country of birth, language spoken at 
home or marital status. The prevalence of the metabolic syndrome was higher in: those who were 
physically inactive or insufficiently active versus those who were sufficiently physically active; those 
who sat for greater than or equal to eight hours per day versus those who did not; those who were 
current or ex-smokers versus those who were non-smokers; and those who rated their health as fair 
or poor versus those who did not.

Table 3.11 Prevalence of the metabolic syndrome and risk of having the 
metabolic syndrome, by selected risk factors

Prevalence of the 
metabolic syndrome

Age and sex-adjusted 
odds ratio of having the 

metabolic syndrome  
(95% CI)

% 95% CI

Country of birth

Australia 20.6 18.2 23.1 1.0

Overseas 22.4 18.0 27.5 1.1 (0.8–1.5)

Language spoken at home

English 20.3 18.3 22.5 1.0

Other 24.5 18.2 32.1 1.3 (0.8–2.0)

Marital status

Married/living with a partner 20.9 18.8 23.2 1.0

Other(a) 19.6 16.2 23.4 1.0 (0.7–1.3)

Physical activity

Sufficiently active 19.6 17.1 22.3 1.0

Insufficiently active or inactive 24.0 20.8 27.5 1.4 (1.1–1.8)

Sedentary behaviour

< 8 hours of total sitting per day 19.6 17.5 21.9 1.0

≥ 8 hours of total sitting per day 24.2 20.0 28.9 1.3 (1.0–1.8)

Smoking

Non-smoker 17.8 15.0 20.9 1.0

Ex-smoker 23.7 20.2 27.5 1.4 (1.0–2.0)

Current smoker(b) 26.1 21.7 31.1 1.5 (1.2–2.1)

Self-rated general health

Good/very good/excellent 18.6 16.5 21.0 1.0

Fair/poor 37.4 32.2 42.9 3.0 (2.2–4.0)

(a) Other includes people who are widowed, divorced, separated or never married

(b) A daily or occasional smoker

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Prevalence by locality

Figure 3.2 and Table 3.12 show the prevalence of the metabolic syndrome by metropolitan and  
rural status. The prevalence of the metabolic syndrome was similar in metropolitan and rural 
Victorians after adjustment for age and sex.

Figure 3.2 Prevalence and 95% CI of the metabolic syndrome according  
to locality

The error bars represent the 95 per cent confidence intervals. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Table 3.12 Prevalence of the metabolic syndrome according to locality

Metropolitan Rural

% 95% CI % 95% CI

No metabolic syndrome 80.3 76.2 83.8 77.6 75.0 80.1

Metabolic syndrome 19.7 16.2 23.8 22.4 19.9 25.0

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Discussion
The results from the Victorian Health Monitor suggest the prevalence of diabetes among adults  
in Victoria was 4.6% in 2009–2010. This would suggest that up to 236,000 adults aged 18-75 years  
had diabetes in Victoria in 2009–2010. This is comparable to the prevalence estimate from Diabetes 
Australia-Victoria, who reported in November 2011 that as many as 250,000 Victorians (all ages)  
had diabetes, according to data derived from the National Diabetes Services Scheme (NDSS).

Over 90 per cent of participants with diagnosed diabetes in the Victorian Health Monitor were 
taking oral hypoglycaemic agents and/or insulin in 2009–2010. However, despite the high level of 
anti-diabetic medication use, only 39 per cent of participants with diagnosed diabetes achieved a 
haemoglobin A1c target (≤7.0 per cent). Similarly diabetes control was poor in those with diagnosed 
diabetes using dietary therapy alone in the Victorian Health Monitor, as only 41.2 per cent met the 
haemoglobin A1c target.

It is also worth noting that while the AusDiab study (1999-2000) reported that there was one 
undiagnosed case of diabetes for every diagnosed case (Dunstan et al. 2002), the Victorian  
Health Monitor indicates that there may now only be one undiagnosed case for every three 
diagnosed cases. 

The prevalence estimate from the Victorian Health Monitor for the metabolic syndrome was  
20.9 per cent. This was based on the latest consensus statement for clinical diagnosis. A survey 
participant had to have at least three of the following five risk factors to be classified as having 
metabolic syndrome: elevated triglyceride levels, reduced HDL cholesterol, elevated blood pressure, 
increased waist circumference and elevated fasting glucose.

The prevalence of diabetes and the metabolic syndrome was substantially higher in people who  
were not physically active or who were characterised as having sedentary behaviour than those  
who were not. These findings indicate that a healthy lifestyle, at a population level, is a priority for 
Victoria, as it is essential to limiting the prevalence of diabetes and the metabolic syndrome in the 
general population.
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4. Chronic kidney disease

Background
Chronic kidney disease is the occurrence of kidney damage or reduced kidney function, lasting 
at least three months. Chronic kidney disease is common in the general community and causes 
significant physical and mental disability (Chadban et al. 2003; Chow et al. 2003). This disease is 
commonly referred to as a ‘silent killer’ because people often don’t realise they have kidney disease 
and up to 90 per cent of kidney function can be lost before symptoms become evident (AIHW 2009). 
Chronic kidney disease is a major complication of diabetes, is the second leading cause of death 
among adults with diabetes (AIHW 2009) and is the leading cause of death among the Aboriginal 
population of Central Australia who have diabetes (Phillips et al. 1995). People with chronic kidney 
disease are at risk of developing end-stage kidney failure requiring dialysis or transplantation and are 
also predisposed to develop premature cardiovascular disease, with an increased risk of death due 
to heart attack or stroke (Anavekar et al. 2004; Go et al. 2004). 

The number of new cases (incidence) of end-stage kidney disease in Australia is currently  
95 per million population per annum, with diabetes being the leading cause (McDonald et al. 2006). 
Currently, 30 per cent of all new end-stage kidney disease is due to diabetes (McDonald et al. 2006), 
compared with 17 per cent in 1994 (Disney 1996). The other common causes of end-stage kidney 
disease include glomerulonephritis (25 per cent) and vascular kidney disease related to hypertension 
or atherosclerosis (13 per cent) (McDonald et al. 2006). 

This chapter presents the prevalence of indicators for chronic kidney disease and associated  
risk factors.

Definitions
Two aspects of kidney function were measured. The glomerular filtration rate assesses the capacity 
of the kidneys to undertake their primary role of filtering the blood. Albuminuria measures the amount 
of albumin (a protein) that leaks into the urine from the blood through the kidneys. Low levels of 
albumin in the urine are normal, but elevated levels occur when kidney damage is present.

Impaired glomerular filtration 

The glomerular filtration rate can be estimated from the results of blood levels of creatinine (Levey  
et al. 2009). Impaired estimated glomerular filtration rate is defined as an estimated glomerular 
filtration rate of < 60 mL/min/1.73m2 (Levey et al. 2009). 

Albuminuria 

Albuminuria is defined from the spot urine albumin:creatinine ratio greater than or equal to  
2.5 mg/mmol for men and greater than or equal to 3.5 mg/mmol for women. 

Results

Impaired glomerular filtration 

Overall prevalence

Table 4.1 shows the age-standardised prevalence of impaired estimated glomerular filtration rate 
(eGFR< 60 mL/min/1.73m2) in people aged 18–75 years. The prevalence of impaired estimated 
glomerular filtration rate in the total population was 3.5 per cent. The prevalence was lower in men 
(2.9 per cent) than in women (4.1 per cent), p < 0.05.

Applying the prevalence of impaired estimated glomerular filtration rate to the total population of 
Victoria in 2008 produces an estimate of 132,500 people aged 18–75 years who have impaired 
estimated glomerular filtration rate. 
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Prevalence by age group and sex

Table 4.1 also describes the prevalence of impaired estimated glomerular filtration rate by age  
group and sex. Impaired estimated glomerular filtration rate was infrequent in those aged under  
45 years, but increased to more than 15 per cent in men and more than 23 per cent in women  
aged 65–75 years (Table 4.1). The relationship between the impaired estimated glomerular filtration 
rate and increasing age group was significant in men and women (p for trend < 0.001).

Table 4.1 Prevalence of impaired estimated glomerular filtration rate according 
to sex and age group

Normal estimated glomerular 
filtration rate

Impaired estimated glomerular 
filtration rate

% 95% CI % 95% CI

Men

18–34 100.0 – – 0.0 – –

35–44 100.0 – – 0.0 – –

45–54 98.8 95.4 99.7 1.2 0.3 4.6

55–64 93.1 87.5 96.3 6.9 3.7 12.5

65–75 84.9 78.5 89.7 15.1 10.3 21.5

Total 97.1 95.7 98.0 2.9 2.0 4.3

Women

18–34 99.7 97.5 100.0  0.3 0.0 2.5

35–44 99.8 98.8 100.0 0.2 0.0 1.2

45–54 98.3 96.6 99.1 1.7 0.9 3.4

55–64 93.3 89.3 95.8 6.7 4.2 10.7

65–75 76.7 68.4 83.4 23.3 16.6 31.6

Total 95.9 94.7 96.8 4.1 3.2 5.3

Persons

18–34 99.8 98.7 100.0  0.2 0.0 1.3

35–44 99.9 99.4 100.0 0.1 0.0 0.6

45–54 98.5 96.7 99.4 1.5 0.6 3.3

55–64 93.2 90.0 95.5 6.8 4.5 10.0

65–75 80.7 74.8 85.5 19.3 14.5 25.2

Total 96.5 95.4 97.3 3.5 2.7 4.6

95% CI = 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

26/3,653 have no valid data.
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Prevalence by selected risk factors

Table 4.2 describes the associations of impaired estimated glomerular filtration rate with selected 
risk factors, and indicates whether any differences were statistically significant after adjustment for 
age and sex.

The prevalence of impaired estimated glomerular filtration rate was not related to country of birth, 
language spoken at home or marital status. The prevalence of impaired estimated glomerular 
filtration rate was higher in those who were physically inactive or insufficiently physically active 
versus those who undertook sufficient activity but was not related to sedentary behaviour (total 
time spent sitting per day). The prevalence of impaired estimated glomerular filtration rate was 
not related to smoking status, self-rated health status, obesity status (using either BMI or waist 
circumference), dyslipidaemia status, hypertension status, the presence of diabetes, or the presence 
of cardiovascular disease (Table 4.2). 

Table 4.2 Prevalence of impaired estimated glomerular filtration rate and risk of 
having impaired estimated glomerular filtration rate, by selected risk factors

Prevalence of impaired 
estimated glomerular 

filtration rate

Age and sex-adjusted odds 
ratio of impaired estimated 

glomerular filtration rate 
(95% CI)% 95% CI

Country of birth

Australia 3.4 2.6 4.6 1.0

Overseas 3.6 2.6 5.1 1.1 (0.7–1.7)

Language spoken at home

English 3.6 2.7 4.7 1.0

Other 3.1 1.9 5.0 0.9 (0.5–1.7)

Marital status

Married/living with a partner 3.9 3.0 5.0 1.0

Other(a) 3.3 2.4 4.6 1.0 (0.6–1.5)

Physical activity

Sufficiently active 2.9 2.1 4.2 1.0

Insufficiently active or inactive 4.4 3.3 5.8 1.6 (1.0–2.5)

Sedentary behaviour

< 8 hours of total sitting per day 3.4 2.5 4.6 1.0

≥ 8 hours of total sitting per day 4.5 3.2 6.4 1.4 (0.9–2.4)

Smoking

Non-smoker 3.6 2.6 5.0 1.0

Ex-smoker 3.6 2.5 5.1 1.1 (0.6–1.9)

Current smoker(b) 4.0 2.2 7.3 1.2 (0.7–2.3)

Self-rated general health

Good/very good/excellent 4.1 2.6 6.2 1.0

Fair/poor 3.5 2.6 4.5 1.2 (0.7–1.9)
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Prevalence of impaired 
estimated glomerular 

filtration rate

Age and sex-adjusted odds 
ratio of impaired estimated 

glomerular filtration rate 
(95% CI)% 95% CI

Obesity (BMI)

No 3.5 2.6 4.6 1.0

Yes 3.6 2.6 5.0 1.1 (0.7–1.5)

Obesity (waist)

No 3.3 2.3 4.8 1.0

Yes 3.7 2.8 4.8 1.2 (0.8–1.7)

Dyslipidaemia

No 3.6 2.3 5.4 1.0

Yes 3.5 2.6 4.7 1.0 (0.6–1.8)

Hypertension

No 3.0 2.3 7.9 1.0

Yes 4.1 2.5 6.4 1.4 (0.9–2.3)

Diabetes

No 3.4 2.6 6.4 1.0

Yes 4.4 2.6 7.1 1.3 (0.7–2.4)

Cardiovascular disease 

No 3.4 2.5 4.6 1.0

Yes 6.8 5.0 9.3 1.7 (0.8–3.5)

(a) Other includes people who are widowed, divorced, separated or never married

(b) A daily or occasional smoker

95% CI = 95 per cent confidence interval; BMI = body mass index

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 4.2 Prevalence of impaired estimated glomerular filtration rate and risk 
of having impaired estimated glomerular filtration rate, by selected risk factors 
(continued)
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Prevalence by locality

Figure 4.1 and Table 4.3 show the prevalence of impaired estimated glomerular filtration rate by 
metropolitan and rural status. The prevalence of impaired estimated glomerular filtration rate was 
similar in metropolitan and rural Victorians after adjustment for age and sex.

Figure 4.1 Prevalence and 95% CI of impaired estimated glomerular filtration rate 
according to locality

eGFR = estimated glomerular filtration rate 

The error bars represent the 95 per cent confidence intervals.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Table 4.3 Prevalence of impaired estimated glomerular filtration rate according 
to locality

Metropolitan Rural

% 95% CI % 95% CI

Normal eGFR 97.0 96.1 97.7 96.0 93.5 97.5

Impaired eGFR 3.0 2.3 3.9 4.0 2.5 6.5

95 CI = 95% per cent confidence interval; eGFR = estimated glomerular filtration rate. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Albuminuria

Overall prevalence

Table 4.4 shows the age-standardised prevalence of albuminuria in people aged 18–75 years.  
The prevalence of albuminuria in the total population was 6.4 per cent. The prevalence was similar  
in men and in women. 

Applying the prevalence of albuminuria to the total population of Victoria in 2008 produces an 
estimate of 242,500 people aged 18–75 who have albuminuria. 
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Prevalence by age group and sex

Table 4.4 describes the prevalence of albuminuria by age group and sex. The prevalence of 
albuminuria in men increased with age group (p for trend < 0.001). In women, the increase in 
albuminuria with age group was not significant (Table 4.4).

Table 4.4 Prevalence of albuminuria according to sex and age group

No albuminuria Albuminuria

% 95% CI % 95% CI

Men

18–34 97.1 93.4 98.8 2.9 1.2 6.6

35–44 96.3 90.5 98.6 3.7 1.4 9.5 

45–54 93.2 90.1 95.4 6.8 4.6 9.9

55–64 90.9 87.5 93.4 9.1 6.6 12.5

65–75 78.9 72.1 84.5 21.1 15.5 27.9

Total 93.2 91.7 94.4 6.8 5.6 8.3

Women

18–34 93.7 88.9 96.6 6.3 3.4 11.1

35–44 96.9 95.0 98.2 3.1 1.8 5.0

45–54 94.4 90.5 96.7 5.6 3.3 9.5

55–64 94.5 90.6 96.9 5.5 3.1 9.4

65–75 89.7 83.6 93.6 10.3 6.4 16.4

Total 94.0 92.3 95.4 6.0 4.6 7.7

Persons

18–34 95.4 92.4 97.3 4.6 2.7 7.6

35–44 96.6 94.2 98.0 3.4 2.0 5.8

45–54 93.8 91.0 95.8 6.2 4.2 9.0

55–64 92.7 90.3 94.6 7.3 5.4 9.7

65–75 84.5 79.4 88.5 15.5 11.5 20.6

Total 93.6 92.4 94.7 6.4 5.3 7.6

95% CI = 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms.

31/3,653 participants have no valid data.
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Prevalence by selected risk factors

Table 4.5 describes the associations of albuminuria with selected risk factors, and indicates whether 
any differences were statistically significant after adjustment for age and sex.

The prevalence of albuminuria was not related to country of birth, language spoken at home, marital 
status, sedentary behaviour or physical activity status. The prevalence of albuminuria was higher 
in: those who were ex-smokers versus non-smokers; those who rated their health as poor or fair 
compared with those who rated their health as good or excellent; those who were obese (using either 
BMI or waist circumference) versus those who were not; those who had dyslipidaemia versus those 
who did not; those who had hypertension versus those who did not; those who had diabetes versus 
those who did not, and those who had cardiovascular disease versus those who did not (Table 4.5). 

Table 4.5 Prevalence of albuminuria and risk of having albuminuria, by selected 
risk factors

Prevalence of albuminuria
Age and sex-adjusted  

odds ratio of albuminuria 
(95% CI)% 95% CI

Country of birth

Australia 6.4 5.2 7.9 1.0

Overseas 5.7 4.3 7.5 1.0 (0.7–1.4)

Language spoken at home

English 6.3 5.2 7.6 1.0

Other 6.8 4.7 9.7 1.1 (0.6–1.8)

Marital status

Married/living with a partner 6.6 3.9 10.9 1.0

Other(a) 7.6 5.4 10.6 0.6 (0.3–1.1)

Physical activity

Sufficiently active 5.9 4.7 7.4 1.0

Insufficiently active or inactive 7.3 4.9 10.6 1.3 (0.8–2.2)

Sedentary behaviour

< 8 hours of total sitting per day 6.1 5.1 7.3 1.0

≥ 8 hours of total sitting per day 6.1 4.2 8.8 1.1 (0.7–1.8)

Smoking

Non-smoker 5.1 4.1 6.4 1.0

Ex-smoker 12.5 8.2 18.6 1.9 (1.3–2.9)

Current smoker(b) 6.8 4.8 9.7 1.3 (0.8–2.1)

Self-rated general health

Good/very good/excellent 10.2 6.3 16.0 1.0

Fair/poor 5.8 4.8 6.9 2.0 (1.1–3.9)
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Prevalence of albuminuria
Age and sex-adjusted  

odds ratio of albuminuria 
(95% CI)% 95% CI

Obesity (BMI)

No 4.9 3.8 6.2 1.0

Yes 10.1 6.1 16.3 2.3 (1.3–3.0)

Obesity (waist)

No 4.9 3.6 6.5 1.0

Yes 9.1 5.6 14.1 2.1 (1.2–3.5)

Dyslipidaemia

No 4.2 3.1 5.7 1.0

Yes 7.9 6.3 9.9 1.7 (1.1–2.7)

Hypertension

No 4.0 2.9 5.3 1.0

Yes 10.4 7.8 14.2 3.4 (2.3–5.0)

Diabetes

No 5.6 4.6 6.8 1.0

Yes 13.6 8.9 20.2 4.5 (2.5–8.0)

Cardiovascular disease 

No 6.2 5.1 7.5 1.0

Yes 14.1 9.8 19.9 2.0 (1.1–3.9)

(a) Other includes people who are widowed, divorced, separated or never married

(b) A daily or occasional smoker

95% CI = 95 per cent confidence interval; BMI = body mass index

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Table 4.5 Prevalence of albuminuria and risk of having albuminuria, by selected 
risk factors (continued)
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Prevalence of albuminuria by locality

Figure 4.2 and Table 4.6 show the prevalence of albuminuria by metropolitan and rural status.  
The prevalence of albuminuria was similar in metropolitan and rural Victorians after adjustment for 
age and sex.

Figure 4.2 Prevalence and 95% CI of albuminuria according to locality

The error bars represent the 95 per cent confidence intervals. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 4.6 Prevalence of albuminuria according to locality

Metropolitan Rural

% 95% CI % 95% CI

No albuminuria 94.3 93.0 95.4 92.6 89.9 94.6

Albuminuria 5.7 4.6 7.1 7.5 5.4 10.1

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Indicators of chronic kidney disease

Impaired estimated glomerular filtration rate and albuminuria represent two different pathological 
processes of chronic kidney disease. Some people may have impaired estimated glomerular filtration 
and not have albuminuria, or vice versa. However, both measures indicate impaired renal function 
and are associated with poor outcomes.

Overall prevalence

Table 4.7 shows the age-standardised prevalence of having either impaired estimated glomerular 
filtration or albuminuria in people aged 18–75 years. The prevalence of having either of these 
indicators of chronic kidney disease in the total population was 9.1 per cent. The prevalence was 
similar in men and women. 
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Applying the prevalence rate to the total population of Victoria in 2008 produces an estimate  
of 345,000 people aged 18–75 who have either an impaired estimated glomerular filtration  
rate or albuminuria. 

Prevalence by age group and sex

Table 4.7 describes the prevalence of having either an impaired estimated glomerular filtration  
rate or albuminuria by age group and sex. Prevalence increased with age in men and in women  
(p for trend < 0.001) (Table 4.7).

Table 4.7 Prevalence of indicators of chronic kidney disease (albuminuria or 
impaired estimated glomerular filtration rate) according to sex and age group

No indicators of chronic kidney disease Indicator of chronic kidney disease

% 95% CI % 95% CI

Men

18–34 97.1 93.4 98.8 2.9 1.2 6.6

35–44 96.3 90.5 98.6 3.7 1.4 9.5

45–54 93.0 89.8 95.2 7.0 4.8 10.2

55–64 85.0 78.2 90.0 15.0 10.0 21.8

65–75 68.0 60.5 74.6 32.0 25.4 39.5

Total 91.1 89.4 92.5 8.9 7.5 10.6

Women

18–34 93.4 88.5 96.3 6.6 3.7 11.5

35–44 96.7 94.8 97.9 3.3 2.1 5.2

45–54 92.7 88.1 95.6 7.3 4.4 11.9

55–64 89.2 84.0 92.9 10.8 7.1 16.0

65–75 69.9 61.1 77.4 30.1 22.6 38.9

Total 90.6 88.6 92.3 9.4 7.7 11.4

Persons

18–34 95.3 92.2 97.1 4.7 2.9 7.8

35–44 96.5 94.2 97.9 3.5 2.1 5.8

45–54 92.8 89.7 95.1 7.2 4.9 10.3

55–64 87.2 83.0 90.4 12.8 9.6 17.0

65–75 69.0 61.8 75.3 31.0 24.7 38.2

Total 90.9 89.3 92.2 9.1 7.8 10.7

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Discussion
In this study, the prevalence of indicators of chronic kidney disease as measured by the impaired 
estimated glomerular filtration rate and albuminuria was 3.5 per cent and 6.4 per cent, respectively.  
The prevalence of having at least one of these indicators was higher at 9.1 per cent.

Although data on chronic kidney disease in Australia is sparse, in the 1999–2000 AusDiab  
survey, 6.6 per cent of adult Australians had albuminuria (Atkins et al. 2004; Chadban et al.  
2003). This figure from the AusDiab study is very similar to the prevalence of albuminuria  
observed in the Victorian Health Monitor. In another study, using formula for calculating eGFR 
(Mathew et al. 2007), 7.8 per cent of participants (AIHW 2009) had chronic kidney disease  
(in stages 3–5 (eGFR < 60 mL/min/1.73 m2)). 

Diabetes, smoking, hypertension and obesity are well-established risk factors for chronic disease, 
however, they were not found to be significantly associated with impaired estimated glomerular 
filtration rate in this study. It should be noted that although statistical significance was not seen, 
the prevalence of impaired estimated glomerular filtration rate did appear to increase with each of 
these risk factors, and it may be that insufficient numbers of participants with impaired estimated 
glomerular filtration rate limited the ability to detect significant findings.

Despite these findings, addressing the common risk factors for chronic kidney disease such as 
diabetes, high blood pressure and cardiovascular disease will be important for reducing its incidence 
and the need for kidney replacement therapy in Victoria. The silent nature of the early stages of 
chronic kidney disease presents challenges for monitoring the true impact of the disease because 
people may progress through to more serious stages without detection. 

In summary, the prevalence of indicators of chronic kidney disease in Victorians is not insignificant. 
The burden of chronic kidney disease is expected to rise through an increase in risk factors such as 
diabetes, hypertension and an ageing population. Continued monitoring of chronic kidney disease in  
Victoria through studies that can accurately measure its prevalence in all stages of disease is 
essential to help understand population trends, and to implement the appropriate strategies to 
prevent this disease.
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5. Cardiovascular disease and 
biomedical risk factors

The term cardiovascular disease encompasses a group of disorders of the heart and blood vessels. 
The most frequent pathology underlying cardiovascular disease is atherosclerosis, the result of a 
build up of fatty deposits and plaque formation in the inner lining of the arteries. 

Cardiovascular disease is the leading cause of death in Australia. In 2008 it was responsible for  
33.7 per cent of all deaths (ABS 2010). Furthermore, cardiovascular disease is the second leading 
cause of the disease burden (18 per cent of the total burden) (Begg et al. 2007) and the most 
expensive group of diseases in Australia. The total direct healthcare expenditure for cardiovascular 
disease amounted to $5.94 billion in 2004–05, which represents an estimated 11 per cent of total 
allocated expenditure (AIHW 2008c). 

This chapter describes the prevalence of cardiovascular disease and how it relates to its major 
biomedical risk factors in Victorians aged 18–75 years. The prevalence of the risk factors themselves 
is addressed in earlier chapters of this report.

Definitions
Cardiovascular disease in this report includes the major manifestations of self-reported 
atherosclerotic events. They include angina, myocardial infarction, stroke, coronary bypass surgery 
and percutaneous coronary interventions. 

Results

Overall prevalence

Table 5.1 shows the age-standardised prevalence of cardiovascular disease in people aged  
18–75 years. The prevalence of cardiovascular disease in the total population was 3.1 per cent.  
The prevalence of cardiovascular disease was higher in men (4.3 per cent) than in women  
(1.9 per cent), p < 0.001. 

Applying the prevalence of cardiovascular disease to the total population of Victoria in 2008 
produces an estimate of 117,500 people aged 18–75 years with one or more major cardiovascular 
diseases or events.

Prevalence by age group and sex

Table 5.1 also describes the prevalence of cardiovascular disease by age group and sex.  
The prevalence of cardiovascular disease increased with age in both men and women  
(p for trend < 0.001 in men and women). No one under the age of 35 reported a history  
of cardiovascular disease, but among the 65–75-year age group, 16.4 per cent of men  
and 8.0 per cent of women reported a history of cardiovascular disease. 
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Table 5.1 Prevalence of cardiovascular disease according to sex and age group

Status of cardiovascular disease

Without cardiovascular disease With cardiovascular disease

% 95% CI % 95% CI

Men

18–34 100.0 – – 0.0 – –

35–44 98.8 95.8 99.6 1.3 0.4 4.2

45–54 97.3 95.1 98.6 2.7 1.4 4.9

55–64 88.8 84.1 92.2 11.2 7.8 15.9

65–75 83.5 76.4 88.9 16.4 11.1 23.7

Total 95.7 94.6 96.6 4.3 3.4 5.4

Women

18–34 100.0 – – 0.0 – –

35–44 99.0 97.5 99.6 1.0 0.4 2.5

45–54 97.7 95.2 98.9 2.3 1.1 4.8

55–64 98.6 96.8 99.4 1.4 0.6 3.2

65–75 92.0 87.1 95.1 8.0 4.9 12.9

Total 98.1 97.4 98.6 1.9 1.4 2.6

Persons

18–34 100.0 – – 0.0 – –

35–44 98.9 97.6 99.5 1.1 0.5 2.4

45–54 97.5 96.0 98.5 2.5 1.5 4.0

55–64 93.8 91.2 95.6 6.3 4.4 8.8

65–75 87.9 83.4 91.3 12.1 8.7 16.6

Total 96.9 96.3 97.4 3.1 2.6 3.7

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population. 

Refer to pages xiii–xvi for definition of terms. 

18/3,653 participants have no valid data. 

Prevalence by selected risk factors

Table 5.2 describes the associations of the prevalence of cardiovascular disease with selected  
risk factors, and indicates whether any differences were statistically significant after adjustment for 
age and sex. 
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The prevalence of cardiovascular disease was not related to country of birth or language spoken 
at home but was lower in those who were married or living with a partner versus those who were 
widowed, divorced, separated or never married. The prevalence of cardiovascular disease was 
higher in those who were physically inactive or insufficiently active versus those who were sufficiently 
physically active but was not related to sedentary behaviour (total time spent sitting per week) 
and smoking status. The prevalence of cardiovascular disease was higher in those who self-rated 
their health as fair or poor versus those who did not and those who were obese defined by BMI 
versus those who were not. It was not related to the presence of obesity defined by elevated 
waist circumference. The prevalence of cardiovascular disease was higher in those with diabetes 
versus those without but was not related to the presence of hypertension and dyslipidaemia. The 
prevalence of cardiovascular disease was higher in those with the metabolic syndrome versus those 
without but was not related to the presence of indicators of chronic kidney disease.

Table 5.2 Prevalence of cardiovascular disease and risk of having cardiovascular 
disease, by selected risk factors

Prevalence of 
cardiovascular disease

Age and sex-adjusted 
odds ratio of having 

cardiovascular disease 
(95% CI)

% 95% CI

Country of birth

Australia 3.3 2.7 4.0 1.0

Overseas 2.8 2.0 3.7 0.8 (0.6–1.2)

Language spoken at home

English 3.2 2.6 3.9 1.0

Other 2.7 1.7 4.3 0.8 (0.5–1.4)

Marital status

Married/living with a partner 2.9 2.3 3.7 1.0

Other(a) 3.8 3.0 4.7 1.6 (1.1–2.2)

Physical activity

Sufficiently active 2.5 1.9 3.2 1.0

Insufficiently active or inactive 4.3 3.3 5.5 2.0 (1.4–2.8)

Sedentary behaviour

< 8 hours of total sitting per day 2.8 2.2 3.6 1.0

≥ 8 hours of total sitting per day 4.1 2.7 6.2 1.4 (0.7–2.6)

Smoking

Non-smoker 2.5 1.8 3.4 1.0

Ex-smoker 4.0 3.0 5.4 1.5 (0.9–2.5)

Current smoker(b) 3.2 2.0 5.0 1.2 (0.7–2.1)

Self-rated general health

Good/very good/excellent 2.2 1.7 2.8 1.0

Fair/poor 9.0 6.6 12.3 5.2 (3.0–9.0)
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Prevalence of 
cardiovascular disease

Age and sex-adjusted 
odds ratio of having 

cardiovascular disease 
(95% CI)

% 95% CI

Obesity (BMI)

No 2.7 2.1 3.4 1.0

Yes 3.9 3.0 5.0 1.7 (1.1–2.6)

Obesity (waist)

No 2.9 2.2 3.9 1.0

Yes 3.2 2.6 4.0 1.4 (0.9–2.1)

Diabetes

No 2.5 2.1 3.1 1.0

Yes 7.1 5.1 9.8 3.5 (2.2–5.6)

Hypertension

No 2.7 1.9 3.9 1.0

Yes 3.9 3.1 5.0 1.5 (0.9–2.5)

Dyslipidaemia

No 2.2 1.4 3.5 1.0

Yes 3.3 2.7 4.1 1.7 (1.0–2.9)

Metabolic syndrome

No 2.3 1.7 3.1 1.0

Yes 4.9 3.5 6.9 2.1 (1.2–3.6)

Indicators of chronic kidney disease 

No 2.9 2.4 3.5 1.0

Yes 13.5 12.0 15.0 1.7 (0.8–3.4)

(a) Other includes people who are widowed, divorced, separated or never married

(b) A daily or occasional smoker

95% CI = 95 per cent confidence interval; BMI = body mass index

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 5.2 Prevalence of cardiovascular disease and risk of having cardiovascular 
disease, by selected risk factors (continued)
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Prevalence by locality

Figure 5.1 and Table 5.3 show the prevalence of cardiovascular disease by metropolitan and rural 
status. After adjusting for age and sex, the prevalence of cardiovascular disease was higher in rural 
areas than in the metropolitan area of Victoria (p < 0.05).

Figure 5.1 Prevalence and 95% CI of cardiovascular disease according to 
locality

The error bars represent the 95 per cent confidence intervals. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 5.3 Prevalence of cardiovascular disease according to locality

Metropolitan Rural

% 95% CI % 95% CI

No cardiovascular disease 97.4 96.7 98.0 96.2 95.2 97.1

Cardiovascular disease 2.5 2.0 3.3 3.8 2.9 4.8

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 
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Discussion
The Victorian Health Monitor showed that 3.1 per cent of Victorians aged 18–75 years had a history 
of one or more major cardiovascular events including angina, myocardial infarction, stroke, coronary 
bypass surgery or percutaneous coronary interventions. The prevalence of cardiovascular disease 
in the Victorian Health Monitor was lower than the 5.2 per cent reported for the national population 
aged 18 years and over in the 2007–08 National Health Survey (ABS 2009). After stratification into 
10-year age groups, the age-specific prevalence of cardiovascular disease in the Victorian Health 
Monitor was lower than those reported in the 2007–08 National Health Survey. The lower prevalence 
of cardiovascular disease observed in the Victorian Health Monitor than that in the National Health 
Survey may be explained by the broader criteria used to define cardiovascular disease in the 
National Health Survey, which included ischaemic heart disease, stroke, oedema and heart failure, 
as well as diseases of the arteries, arterioles and capillaries. 

The prevalence of cardiovascular disease in the Victorian Health Monitor was approximately half the 
6.0 per cent reported for participants aged 25–75 years who participated in the AusDiab survey in 
1999–2000 (unpublished data), despite the fact that cardiovascular disease only included angina, 
heart attack and stroke in the AusDiab study. 

In summary, the prevalence of cardiovascular disease in Victorians is not insignificant, but the 
prevalence rates were higher in rural versus metropolitan areas. Ongoing prevention of metabolic 
disorders, including obesity, physical inactivity and diabetes, are important in controlling the burden 
of cardiovascular disease in the Victorian population, particularly for those who reside in the rural 
areas of the state. 
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6. Social determinants of health

Background
Over the past 50 years, the health of Australians has markedly improved. These improvements  
have mainly been due to the control of infectious diseases resulting from improved hygiene  
and standards of living, successful vaccination programs, widespread antibiotic use, and the 
introduction of public health initiatives. During this period there has also been a decline in 
cardiovascular disease mortality due to substantial decreases in the prevalence of major risk factors 
including smoking, hypertension and elevated total cholesterol (Knuiman et al. 1995), as well as 
marked improvements in the treatment and management of cardiovascular disease (Beaglehole 
et al. 1989; Hobbs et al. 2004). There has also been a downward trend in deaths due to lung, 
colorectal and breast cancer. Despite these favourable trends, health gains have not been equally 
shared across all sections of the population and there exists considerable health disparities among 
subgroups in Australia.

The social determinants of health include factors such as birthplace, ethnicity, working environment, 
education, income, religion, age, locality and the health system. Such conditions are influenced  
by the distribution of wealth and resources at international, national and local levels, and by 
government policy. The social determinants of health are important contributors to the health 
disparities experienced by people in the community (WHO – Commission on Social Determinants  
of Health 2008). 

This chapter will examine two key social determinants of health – socioeconomic status and social 
support— in relation to risk factors for chronic diseases such as diabetes, cardiovascular disease 
and chronic kidney disease, and health service utilisation.

Socioeconomic status and disease

Socioeconomic status is usually conceptualised and measured using individual-level or area-level 
markers of socioeconomic status. Individual-based markers of socioeconomic status include 
education and income. Area-based markers are composite indices based on certain attributes  
of an area or its population.

Education and income

Education is considered a robust measure of social economic status, and has been strongly 
associated with health-related risk factors such as smoking, insufficient physical activity, high blood 
pressure and obesity (Luoto et al. 1994; Lynch et al. 1997). Previous Australian studies have found 
that people with higher education levels have less morbidity (Mathers 1994) and better health-risk-
factor profiles (Bennett 1995; Conwell et al. 2003; Hill et al. 1998; Owen & Bauman 1992). Income is 
also used as a measure of socioeconomic status. 

A recent study in Australia found that low socioeconomic status (measured by education and 
income) is more consistently associated with a worse profile of biomarkers for cardiovascular disease 
and diabetes for women than men (Kavanagh et al. 2010).
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Area-based measures of socioeconomic disadvantage

Where we live can also influence our health (Marmot & Wilkinson 2005). Factors such as how  
far away we live from large cities or accessibility and availability of services and infrastructure can  
be important determinants of health (Glover et al. 1999). There have been several area-based  
indices developed to measure the impact of our surroundings on our health. The Accessibility/
Remoteness Index of Australia (ARIA) (Department of Health and Ageing 2007) is a standard 
classification and index of remoteness (identified with lack of accessibility to services). This index  
was developed as a tool to help understand the difficulties of living in rural and remote areas in  
terms of accessing services. 

The Index of Relative Socioeconomic Disadvantage is an area-based measure of socioeconomic 
disadvantage collected as part of the Socioeconomic Indices for Areas developed by the ABS. 
It was developed using population census data and reflects the overall level of socioeconomic 
disadvantage of an area measured on the basis of attributes such as income, educational 
attainment, levels of public sector housing, unemployment, and the skill level of available jobs  
(ABS 2006a).

Within Australia, residents of disadvantaged areas have: higher death rates (Draper et al. 2004;  
Yu et al. 2000; Turrell et al. 2006a); poorer general and oral health (Brennan & Spencer 2002;  
Chen 2002; Sanders et al. 2008: Sanders & Spencer 2004); a more adverse risk factor (Giskes  
et al. 2011) and health behaviour profile (Mathers 1994; Turrell et al. 2010); higher rates of general 
practitioner use (Turrell et al. 1994); higher rates of cancer (Bentley et al. 2008); and lower use of 
preventive health services (Taylor et al. 2001) than do residents of more advantaged areas.

Social support

Social support is the physical and emotional comfort given to people by their family, friends,  
co-workers and others. Social support measures the function and quality of social relationships  
such as perceived availability of help or support actually received (Glover et al. 1999). It occurs 
through an interactive process and can be related to altruism, a sense of obligation, and the 
perception of reciprocity. Health and wellbeing gained through social support is not merely the  
result of actual support provision but is also a consequence of participation in a meaningful social 
context (Gottlieb & Bergen 2010). The concept of social support being linked to health outcomes is 
now becoming increasingly recognised, and many studies have demonstrated that social support 
acts as a factor in the development of psychological and/or physical disease such as coronary heart 
disease (Kawachi et al. 1996).

This chapter describes the social determinants of health using the framework proposed by  
Turrell and colleagues (Turrell et al. 1999) (Figure 6.1).

The model consists of three interrelated components that together help explain the social 
determinants of health. Turrell and others have identified a series of upstream factors which comprise 
the most fundamental determinants of health. These include the social, physical, economic and 
environmental determinants, as well as the factors which influence them – government policy and 
the global context. Midstream factors include the social, physical, economic and environmental 
context, which has a more direct impact on our daily lives. These factors include psychosocial 
factors, health behaviours and the healthcare system. The downstream factors in the model include 
morbidity and mortality, which are the result of adverse biological reactions, due to changes in 
physiological systems.
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This chapter is structured in three parts:

•	 Part	A:	Examines	the	relationships	between	social	determinants	of	health	and	disease	risk	factors	
(including psychological distress, smoking, obesity, hypertension and dyslipidaemia). 

•	 Part	B:	Focuses	on	the	relationships	between	social	determinants	of	health	and	disease	states	
(including poor self-reported general health, diabetes, chronic kidney disease, and cardiovascular 
disease). 

•	 Part	C:	Examines	the	relationships	between	social	determinants	of	health	and	health	service	
utilisation (as assessed by self-report frequency of cholesterol testing, diabetes and blood 
pressure within the previous two years).

Figure 6.1 Social determinants of health model

 

Source: Turrell et al. 1999
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Definitions 

Education and household income

Education and household income were ascertained by self-report. Participants were asked about 
highest levels of education achieved, with education then categorised into three groups: high school 
or less; TAFE/certificate/diploma; and tertiary education. Household income was categorised as less 
than $30,000; $30,000–$70,000; and $70,000 plus.

The Accessibility/Remoteness Index of Australia 

The ARIA index was developed by the Australian Government (Department of Health and Ageing 
2007) and calculates remoteness as accessibility to some 201 service centres based on road 
distances. Remoteness values for 11,340 populated localities are derived from the road distance 
to service centres in four categories (a weighting factor is applied for islands). Remoteness values 
for each populated locality are then interpolated to a 1 km2 grid that covers the whole of Australia; 
averages are calculated for larger areas. To create an associated classification, ARIA values are 
grouped into five categories.

Remoteness areas:

1. Highly accessible areas: relatively unrestricted accessibility to a wide range of goods and  
services and opportunities for social interaction.

2. Accessible: some restrictions to accessibility of some goods, services and opportunities for  
social interaction.

3. Moderately accessible: significantly restricted accessibility of goods, services and opportunities 
for social interaction.

4. Remote: very restricted accessibility of goods, services and opportunities for social interaction.

5. Very remote: very little accessibility of goods, services and opportunities for social interaction.

In the Victorian Health Monitor, there were no areas classified as remote or very remote.

Index of Relative Socioeconomic Disadvantage

The Index of Relative Socioeconomic Disadvantage is constructed using principal component 
analysis and is compiled at the Census Collector’s District (CD) level (each CD contains 
approximately 250 dwellings). For this study, participants were classified into quintiles of 
socioeconomic disadvantage according to the value of the Index of Relative Socioeconomic 
Disadvantage for their CD of residence, with quintile 1 corresponding to the highest socioeconomic 
disadvantage, and quintile 5 the lowest.
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Psychological distress

The Kessler 6 psychological distress scale (Kessler et al. 2002), a validated, six-item scale, was 
used to measure psychological distress (Table 6.1). The Kessler 6 instrument asks respondents 
how frequently they have experienced psychological distress over the previous 30 days; responses 
are measured on a five-point scale. The maximum score for an individual is 24 (Kessler et al. 2003). 
Those scoring 13 points or more on the Kessler 6 instrument are likely to have psychological 
distress. For this study, we refer to those with scores greater than or equal to 13 as having an 
elevated or high level of psychological distress.

Table 6.1 Classification of psychological distress

Classification Definition

Low Score of 0–7: psychological distress unlikely

Moderate Score of 8–12: psychological distress possible 

High Score of 13–24: very likely to have psychological distress

Social support

Social support was measured using questionnaire items asking about support from family, friends 
and neighbours in which responses are given on a five-point Likert scale (Table 6.2). Responses to 
the social support questions were dichotomised into two groups: 1–3 were classified as ‘No’ and 4 
was classified as ‘Yes’. 

Table 6.2 Social support questions

Questions

1 Can you get help from family members when you need it? 

2 Can you get help from neighbours when you need it?

3 Can you get help from friends when you need it?

4 Could one of your relatives or friends care for you (or your children) in an emergency?  
This refers to relatives or friends not living with you.

Possible response were: (1) No, not at all; (2) Not often; (3) Sometimes; (4) Yes, definitely or  
(5) Don’t know.

A social support score was derived such that the dichotomised responses to questions 1–3 were 
summed to provide the following categories. Scores from 0 to 3 were possible where a score of 
‘0–1’ indicated no social support could be obtained from family, friends and or neighbours when 
needed, a score of ‘2’ indicated social support could be obtained by two sources (two of either 
family, friends or neighbours) and a score of 3 indicated social support was available from all of  
the sources. Data from question 4 were analysed separately.
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Health service utilisation 

Health service utilisation was measured using questionnaire items relating to having health checks 
performed. For example: ‘Have you had your blood pressure checked in the last two years?’. 
Questions were asked in relation to having had blood pressure checked, a test for cholesterol,  
and a test for diabetes.

The risk factors examined in relation to the social determinants of health include smoking, obesity, 
hypertension and dyslipidaemia. The chronic diseases examined are diabetes, cardiovascular 
disease and chronic kidney disease, and self-rated health. The definitions of these can be found  
in earlier chapters.
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Results

Part A: Social determinants of health and risk factors

The following describes the relationship of individual-based and area-based social determinants 
of health to risk factors including psychological distress, smoking, obesity, hypertension and 
dyslipidaemia. Social support is also examined in relation to these risk factors. All analyses are 
adjusted for age, and results are expressed as odds ratios (OR) with 95 per cent confidence 
intervals. A detailed explanation of how to interpret an odds ratio can be found on page xvi. 

Psychological distress 

Men: Compared with those who had completed a tertiary education, men with lower levels of 
education were more likely to have elevated psychological distress. Household income levels were 
related to elevated psychological distress, with men from households with lower incomes more 
likely to report high levels of psychological distress compared with those from households with 
high incomes. The degree of accessibility was associated with psychological distress levels; men 
living in areas with less accessibility were more likely to report elevated psychological distress levels 
than those living in highly accessible areas. Men living in the most disadvantaged areas (quintiles 
1 and 2 of the Index of Relative Socioeconomic Disadvantage) were more likely to have elevated 
levels of psychological distress than those in the least disadvantaged areas. Social support was 
associated with elevated levels of psychological distress for men, with those who reported little or 
no help from family, friends or neighbours being at least three times more likely to have elevated 
levels of psychological distress. Men who did not have access to help from any of family, friends 
or neighbours in an emergency were five times more likely to have elevated levels of psychological 
distress (Table 6.3).

Women: Compared with those who had completed a tertiary education, women with lower levels 
of education were more likely to have elevated psychological distress. Women in the lowest income 
bracket were almost five times more likely to have elevated levels of psychological distress than 
those with higher incomes. Living in moderately accessible areas compared with living in a highly 
accessible area was associated with a two-fold increase in the chance of having an elevated level 
of psychological distress. Women living in the most disadvantaged areas of the state (quintile 1 of 
the Index of Relative Socioeconomic Disadvantage) were more likely to report elevated levels of 
psychological distress than those in the least disadvantaged areas (quintile 5). Women who reported 
lower levels of social support, in terms of help from family, friends or neighbours compared with 
those who reported having access to help, were at significantly increased odds of elevated levels of 
psychological distress. There was no relationship between having access to help in an emergency 
and elevated levels of psychological distress (Table 6.3). 
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Table 6.3 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and the risk of elevated levels of psychological distress 

Risk of having elevated psychological stress

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 7.5 1.7 32.5 3.3 0.9 12.7

High school or lower 4.6 1.6 13.7 3.5 1.1 10.8

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 1.1 0.3 4.1 1.8 0.6 5.1

Less than $30,000 3.3 1.0 10.6 4.8 2.0 11.2

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 2.0 0.7 5.6 0.7 0.3 1.6

Moderately accessible 3.9 1.3 11.6 1.9 1.0 3.9

IRSD

5 (Least disadvantaged) 1.0 1.0

4 6.7(a) 0.7 63.4 1.4 0.3 7.1

3 5.1(a) 0.4 59.4 1.1 0.2 5.1

2 15.3(a) 1.6 146.9 1.7 0.3 9.4

1 (Most disadvantaged) 23.9(a) 2.6 217.1 4.5 1.1 18.7

Social support

Help from family, friends or neighbours:

Help from all 1.0 1.0

Help from 2 of above 1.7 0.6 4.9 4.9 1.5 15.9

Help from 1 or none 10.3 3.8 27.7 12.2 4.3 34.4

Help in an emergency:

Yes 1.0 1.0

No 5.3 2.0 14.3 1.8 0.8 4.1

(a) The estimate is not reliable due to a small number of cases in cells.

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia; IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms. 
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Smoking 

Men: Compared with those who had completed a tertiary education, men with lower education 
levels had a higher prevalence of smoking. There was no association between income level and 
the prevalence of smoking in men. Those living in moderately accessible areas were more likely to 
smoke compared with those living in highly accessible areas. Men living in the most disadvantaged 
areas were more likely to smoke than those living in the least disadvantaged areas. There were no 
relationships between social support and the prevalence of smoking in men (Table 6.4).

Women: Prevalence rates of smoking were significantly higher among the least educated  
compared with the well educated, and in those residing in low-income households versus those 
living in higher income households. Women living in accessible areas were more likely to smoke 
compared with those living in highly accessible areas. Women living in areas with high levels of 
socioeconomic disadvantage were more than two times more likely to smoke than those living  
in the least disadvantaged areas. There were no relationships between social support and the 
prevalence of smoking in women (Table 6.4).
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Table 6.4 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and the risk of smoking 

Risk of smoking

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 1.5 1.0 2.2 1.9 1.0 3.7

High school or lower 2.2 1.5 3.3 2.7 1.6 4.5

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 1.3 0.9 1.8 1.5 0.9 2.6

Less than $30,000 1.2 0.8 2.0 2.7 1.5 4.8

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 1.3 0.8 1.9 1.5 1.0 2.3

Moderately accessible 1.9 1.3 2.7 1.3 0.7 2.4

IRSD

5 (Least disadvantaged) 1.0 1.0

4 1.1 0.6 2.0 1.0 0.5 2.2

3 1.1 0.7 1.7 1.4 0.6 3.1

2 1.7 1.0 2.7 1.7 0.8 3.8

1 (Most disadvantaged) 1.8 1.1 2.9 2.0 1.0 4.2

Social support

Help from family, friends or neighbours:

Help from all 1.0 1.0

Help from 2 of above 1.1 0.7 1.8 1.3 0.9 2.0

Help from 1 or none 1.0 0.6 1.7 0.7 0.4 1.2

Help in an emergency:

Yes 1.0 1.0

No 1.2 0.6 2.5 0.7 0.3 1.8

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia; IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms.
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Obesity 

Men: Compared with men with a tertiary level qualification, men with lower educational qualifications 
were more likely to be obese. In contrast, men with low incomes were less likely to be obese than 
men with high incomes. Those living in accessible areas were more likely to be obese compared  
with those living in highly accessible areas. There were no relationships between the prevalence  
of obesity and the Index of Relative Socioeconomic Disadvantage. Men who reported low levels  
of social support, in terms of help from family, friends or neighbours compared with those who 
reported having access to help, were at significantly increased odds of obesity. There was no 
relationship between having access to help in an emergency and elevated levels of psychological 
distress (Table 6.5).

Women: Compared with women who had completed a tertiary education, those with lower levels  
of educational attainment were more likely to be obese. Household income was not related 
to obesity prevalence in women. Compared with those living in highly accessible areas, those 
in accessible and moderately accessible areas were more likely to be obese and there was 
approximately a two-fold increase in risk of obesity for women in the highest two quintiles of 
disadvantage (Index of Relative Socio-economic Disadvantage: quintile 1 and quintile 2) compared 
with those in the areas of least disadvantage (quintile 5). Women who reported low levels of social 
support, in terms of help from family, friends or neighbours compared with those who reported 
having access to help, were at significantly increased odds of obesity. There was no relationship 
between having access to help in an emergency and elevated levels of psychological distress  
(Table 6.5).
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Table 6.5 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and the risk of obesity 

Risk of obesity

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 1.5 0.9 2.6 1.9 1.2 3.0

High school or lower 1.5 1.0 2.1 1.5 1.1 2.1

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 1.0 0.7 1.5 1.3 0.9 1.9

Less than $30,000 0.6 0.4 0.9 1.4 0.9 2.1

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 1.5 1.1 2.2 1.7 1.0 2.7

Moderately accessible 1.3 0.6 2.7 2.5 1.9 3.4

IRSD

5 (Least disadvantaged) 1.0 1.0

4 1.1 0.6 2.0 1.1 0.7 1.8

3 1.5 0.7 3.0 1.6 0.7 3.7

2 1.2 0.6 2.4 1.6 1.0 2.7

1 (Most disadvantaged) 1.4 0.8 2.7 2.2 1.4 3.5

Social support

Help from family, friends or neighbours:

Help from all 1.0 1.0

Help from 2 of above 1.2 0.8 1.7 0.9 0.6 1.2

Help from 1 or none 1.3 1.0 1.8 1.5 1.0 2.2

Help in an emergency:

Yes 1.0 1.0

No 1.0 0.7 1.5 1.1 0.6 1.9

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia; IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria. 

Refer to pages xiii–xvi for definition of terms. 
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Hypertension 

Men: There were no relationships between the prevalence of hypertension and education and 
income. Area-accessibility and the Index of Relative Socioeconomic Disadvantage were not related 
to the prevalence of hypertension in men. There were no associations observed between measures 
of social support and the prevalence of hypertension in men (Table 6.6).

Women: Compared with women with a tertiary-level education qualification, women with lower 
educational qualifications were almost two times more likely to have hypertension. There was a 
relationship between income and the prevalence of hypertension in women, with those on low 
incomes being 1.8 times more likely to be hypertensive, compared with those on high incomes. 
Compared with those living in highly accessible areas, those living in moderately accessible areas 
were more likely to have hypertension. The prevalence of hypertension was not related to area-level 
disadvantage or social support in women (Table 6.6).
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Table 6.6 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and the risk of hypertension 

Risk of hypertension

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 0.9 0.6 1.3 1.3 0.8 2.0

High school or lower 1.1 0.8 1.5 1.9 1.3 2.8

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 1.1 0.8 1.5 1.4 1.0 2.1

Less than $30,000 1.0 0.7 1.5 1.8 1.1 2.8

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 0.8 0.6 1.1 1.2 0.9 1.6

Moderately accessible 1.0 0.7 1.4 1.5 1.2 1.8

IRSD

5 (Least disadvantaged) 1.0 1.0

4 0.9 0.5 1.6 0.9 0.6 1.3

3 0.6 0.3 1.1 1.0 0.6 1.7

2 0.7 0.4 1.1 1.1 0.7 1.7

1 (Most disadvantaged) 1.1 0.6 2.1 1.4 0.9 2.3

Social support

Help from family, friends or neighbours:

Help from all 1.0 1.0

Help from 2 of above 1.2 0.9 1.6 1.2 0.8 1.7

Help from 1 or none 1.1 0.6 1.9 1.0 0.7 1.5

Help in an emergency:

Yes 1.0 1.0

No 0.9 0.4 2.3 1.0 0.5 2.0

95%C = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia; IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms.
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Dyslipidaemia 

Men: There were no relationships between the prevalence of dyslipidaemia and educational 
attainment, income levels, ARIA classifications and the Index of Relative Socioeconomic 
Disadvantage or social support in men (Table 6.7).

Women: Education was related to the prevalence of dyslipidaemia, with those of low educational 
attainment having a higher prevalence of dyslipidaemia than those of high educational attainment. 
There were no significant relationships between income level and dyslipidaemia. Women living in 
accessible areas were more likely to have dyslipidaemia than those in highly accessible areas, and 
women from more disadvantaged areas were two to three times more likely to have dyslipidaemia 
as were those from less disadvantaged areas. Social support was not related to the prevalence of 
dyslipidaemia in women (Table 6.7).
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Table 6.7 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and the risk of dyslipidaemia 

Risk of dyslipidaemia

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 0.9 0.7 1.2 1.5 1.0 2.3

High school or lower 0.9 0.6 1.2 1.6 1.2 2.3

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 0.9 0.6 1.2 1.3 0.9 1.8

Less than $30,000 0.6 0.4 1.1 1.6 0.9 2.9

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 1.0 0.8 1.3 1.3 1.0 1.9

Moderately accessible 0.9 0.6 1.6 1.2 0.9 1.8

IRSD

5 (Least disadvantaged) 1.0 1.0

4 1.2 0.7 2.2 1.5 1.0 2.5

3 0.9 0.5 1.6 1.4 0.8 2.5

2 1.1 0.6 1.9 2.5 1.4 4.2

1 (Most disadvantaged) 1.3 0.7 2.2 3.0 1.8 4.9

Social support

Help from family, friends or neighbours:

Help from all 1.0 1.0

Help from 2 of above 1.0 0.6 1.6 0.9 0.7 1.3

Help from 1 or none 1.2 0.8 1.8 1.1 0.7 1.6

Help in an emergency:

Yes 1.0 1.0

No 0.5 0.2 1.3 1.1 0.5 2.3

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia; IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria. 

Refer to pages xiii–xvi for definition of terms.
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Part B: Social determinants of health and disease

The next section of the report focuses on individual-based and area-based measures of the 
social determinants of health and their associations with chronic diseases including diabetes, 
cardiovascular disease and chronic kidney disease. This section will also present the association  
of the social determinants of health with poor or fair self-rated health. All analyses are adjusted for 
age and expressed as an odds ratio (OR) with the 95 per cent confidence interval.

Fair or poor self-rated health 

Men: Education was related to self-rated fair or poor health in men. Men who had a low level 
of education were more likely to rate their health as fair or poor than those with a high level of 
education. Household income was also related to fair or poor health in men. The prevalence of  
fair or poor health increased as household income decreased. There were no relationships between 
fair or poor health with area-accessibility in men. However, compared with men in the quintile of  
least disadvantage, those in the more disadvantaged quintiles were more likely to rate their health 
as fair or poor. Compared with men who had access to help from family, friends, neighbours or from 
any of these in an emergency, men who did not were more likely to rate their health as fair or poor 
(Table 6.8). 

Women: Education was related to self-rated fair or poor health in women. Compared with women 
with a tertiary education, those with lower levels of educational attainment were more likely to rate 
their health as poor or fair. Compared with women with a high income, women in the lowest income 
category were more likely to rate their health as fair or poor. Area-accessibility and the Index of 
Relative Socioeconomic Disadvantage were not related to the prevalence of self-rated fair or poor 
health in women. Compared with women who had access to help from family, friends or neighbours 
when they needed it, those who did not were more likely to rate their health as fair or poor. There 
was no relationship between having access to help in an emergency and self-rated fair or poor 
health in women (Table 6.8). 
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Table 6.8 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and the risk of fair/poor health

Risk of fair/poor health

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 1.0 0.5 1.8 2.3 1.3 4.1

High school or lower 1.6 1.1 2.4 2.4 1.4 4.2

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 1.4 1.0 2.2 1.4 0.9 2.4

Less than $30,000 2.2 1.4 3.4 2.4 1.5 3.8

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 1.2 0.7 2.2 1.7 0.9 2.9

Moderately accessible 1.2 0.7 2.4 0.6 0.4 1.1

IRSD

5 (Least disadvantaged) 1.0 1.0

4 1.3 0.9 2.0 0.9 0.4 2.1

3 1.2 0.7 2.0 1.8 0.7 4.7

2 1.9 1.0 3.3 1.9 0.9 4.1

1 (Most disadvantaged) 1.7 1.0 2.8 1.5 0.6 3.9

Social support

Help from family, friends or neighbours:

Help from all 1.0 1.0

Help from 2 of above 2.0 1.2 3.3 1.6 1.1 2.4

Help from 1 or none 3.7 2.4 5.7 4.4 2.8 7.0

Help in an emergency:

Yes 1.0 1.0

No 3.3 1.9 5.7 1.5 0.7 3.2

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia; IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria. 

Refer to pages xiii–xvi for definition of terms.
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Diabetes 

Men: Men who had a low educational qualification were more likely to have diabetes than those who 
had completed a tertiary education. Compared with high income earners, those in the lower income 
categories were twice as likely to have diabetes. Compared with men living in highly accessible 
areas, men who lived in areas of moderate accessibility were more likely to have diabetes. The Index 
of Relative Socioeconomic Disadvantage was not related to the prevalence of diabetes in men. There 
were no associations observed between measures of social support and the prevalence of diabetes 
in men (Table 6.9). 

Women: Education was associated with diabetes. Compared with women with a tertiary education 
qualification, those with lower education qualifications were more likely to have diabetes. Income 
and area-accessibility were not related to diabetes prevalence. The Index of Relative Socioeconomic 
Disadvantage was not related to the prevalence of diabetes. There were no associations observed 
between measures of social support and the prevalence of diabetes in women (Table 6.9). 
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Table 6.9 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and the risk of diabetes

Risk of diabetes

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 1.2 0.6 2.2 0.7 0.2 2.3

High school or lower 2.6 1.2 5.9 4.0 1.3 12.7

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 2.1 1.0 4.4 1.3 0.4 4.2

Less than $30,000 2.3 1.1 4.9 2.2 0.8 6.3

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 1.3 0.6 3.1 0.9 0.4 2.2

Moderately accessible 2.0 1.3 3.0 0.6 0.2 1.5

IRSD

5 (Least disadvantaged) 1.0 1.0

4 0.8 0.4 1.8 1.6(a) 0.2 12.2

3 0.4 0.2 0.9 4.0(a) 0.9 18.6

2 1.6 0.7 3.8 3.7(a) 0.7 18.9

1 (Most disadvantaged) 1.5 0.7 3.0 3.5(a) 0.7 17.9

Social support

Help from family, friends or neighbours:

Help from all 1.0 1.0

Help from 2 of above 1.8 0.8 3.8 1.1 0.5 2.2

Help from 1 or none 1.6 0.5 5.2 0.8 0.4 1.7

Help in an emergency:

Yes 1.0 1.0

No 1.0 0.4 2.3 2.1 0.7 6.5

(a)The estimate is not reliable due to a small number of cases in cells.

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia; IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms. 
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Self-reported cardiovascular disease 

Men: The prevalence of self-reported cardiovascular disease was almost two times higher in men 
with a lower level of educational attainment compared with those who had a tertiary education 
qualification. There were no relationships between the prevalence of cardiovascular disease in men 
and income level, area-accessibility, the Index of Relative Socioeconomic Disadvantage or social 
support (Table 6.10).

Women: Self-reported cardiovascular disease was more than two times more likely to be reported 
in those with a lower level of educational attainment compared with women who had a tertiary 
education. There was a strong gradient of increased reporting of cardiovascular disease with 
decreasing household income category. Area-accessibility was not related to the prevalence of 
cardiovascular disease in women. Compared with those living in the least disadvantaged quintile, 
women living in quintiles 1 and 3 of the Index of Relative Socioeconomic Disadvantage were more 
likely to report having a cardiovascular disease. Social support was not related to cardiovascular 
disease in women (Table 6.10).
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Table 6.10 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and the risk of cardiovascular disease

Risk of cardiovascular disease

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 1.6 0.8 3.0 0.9 0.3 2.8

High school or lower 1.6 1.0 2.7 2.2 1.0 4.8

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 1.5 0.9 2.4 3.0 1.0 9.0

Less than $30,000 0.9 0.4 1.9 5.0 2.0 12.7

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 1.3 0.7 2.2 1.3 0.7 2.4

Moderately accessible 1.5 0.5 5.1 1.5 0.7 3.3

IRSD

5 (Least disadvantaged) 1.0 1.0

4 1.2 0.5 2.6 2.6 0.7 9.6

3 1.3 0.7 2.6 3.8 1.2 12.0

2 0.9 0.5 1.7 2.1 0.6 7.8

1 (Most disadvantaged) 1.1 0.5 2.6 3.7 1.1 11.6

Social support

Help from family, friends or neighbours:

Help from all 1.0 1.0

Help from 2 of above 1.3 0.7 2.6 1.2 0.5 2.8

Help from 1 or none 1.2 0.6 2.4 1.8 0.8 3.7

Help in an emergency:

Yes 1.0 1.0

No 0.4 0.1 1.2 1.0 0.3 3.6

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia; IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms. 
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Indicators of chronic kidney disease 

Men: There were no relationships between educational attainment and the prevalence of indicators 
of chronic kidney disease in men. Those in the middle household income group were more likely to 
have indicators of chronic kidney disease than those earning high household incomes; men living in 
accessible areas were more likely to have a high prevalence of indicators of chronic kidney disease 
than those from highly accessible areas. The Index of Relative Socioeconomic Disadvantage was not 
related to the prevalence of indicators of chronic kidney disease in men. Those who had less access 
to help from family, friends or neighbours were more likely to have indicators of chronic kidney 
disease than men who could access help when needed. There were no associations observed 
between having access to help in an emergency and the prevalence of indicators of chronic kidney 
disease in men (Table 6.11).

Women: There were no relationships between individual-based or area-based markers of the social 
determinants of health and indicators of chronic kidney disease. Social support was not related to 
indicators of chronic kidney disease in women (Table 6.11).
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Table 6.11 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and the risk of indicators of chronic kidney disease 

Risk of chronic kidney disease

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 1.5 0.7 3.6 1.1 0.6 2.0

High school or lower 1.2 0.6 2.3 2.1 0.8 5.2

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 2.5 1.1 5.6 1.5 0.5 3.9

Less than $30,000 1.0 0.4 2.3 1.4 0.5 3.9

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 2.2 1.0 4.9 1.3 0.6 2.6

Moderately accessible 0.6 0.2 1.7 0.7 0.3 1.6

IRSD

5 (Least disadvantaged) 1.0 1.0

4 3.2 0.9 11.0 1.1 0.4 2.9

3 0.5 0.1 2.4 0.6 0.3 1.3

2 3.2 0.8 12.2 1.3 0.5 3.2

1 (Most disadvantaged) 2.3 0.7 8.2 0.9 0.4 2.1

Social support

Help from family, friends or neighbours:

Help from all 1.0 1.0

Help from 2 of above 2.5 1.4 4.4 0.7 0.3 1.6

Help from 1 or none 0.9 0.4 2.0 1.2 0.7 2.0

Help in an emergency:

Yes 1.0 1.0

No 0.3 0.0 1.7 1.7 0.4 6.7

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia; IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Refer to pages xiii–xvi for definition of terms. 
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Part C: Health service utilisation 

The following section examines the associations between individual-level and area-based indicators 
of socioeconomic status with having had a blood pressure check, and having had blood tests for 
elevated cholesterol and diabetes in the previous two years. All analyses are adjusted for age and 
expressed as an odds ratio (OR) with the 95 per cent confidence interval. 

Blood pressure test

Men: There were no significant relationships between educational attainment, income level, area-
accessibility and having had a blood pressure check in the previous two years. Compared with those 
living in areas of lowest socioeconomic disadvantage, men living in areas of highest disadvantage 
were more likely to have had their blood pressure checked in the previous two years (Table 6.12).

Women: There were no relationships between educational attainment, income level and area-based 
measures of socioeconomic disadvantage and having had a blood pressure check in the previous 
two years (Table 6.12).
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Table 6.12 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and having had a blood pressure check in the previous 
two years

Risk of having had a blood pressure test

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 0.8 0.5 1.3 1.1 0.5 2.7

High school or lower 0.8 0.5 1.3 1.1 0.6 1.9

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 0.9 0.6 1.3 1.2 0.7 1.9

Less than $30,000 1.6 0.8 3.0 0.8 0.4 1.7

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 0.7 0.5 1.1 1.1 0.5 2.1

Moderately accessible 1.2 0.8 1.7 1.6 0.7 3.6

IRSD

5 (Least disadvantaged) 1.0 1.0

4 2.9 1.4 5.9 2.2 0.8 5.6

3 1.7 0.8 4.0 1.1 0.5 2.4

2 1.4 0.8 2.6 1.5 0.6 4.0

1 (Most disadvantaged) 1.8 1.0 3.3 0.9 0.3 2.1

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia; IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio

 Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria. 

Refer to pages xiii–xvi for definition of terms.
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Cholesterol tests

Men: There were no relationships between any of the social determinants of health and having had  
a test for cholesterol in the previous two years (Table 6.13).

Women: There were no relationships between any of the social determinants of health and having 
had a test for cholesterol in the previous two years (Table 6.13).
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Table 6.13 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and having had a cholesterol check in the previous  
two years

Risk of having had a cholesterol test

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 1.0 0.7 1.5 1.0 0.7 1.5

High school or lower 1.0 0.6 1.6 1.2 0.9 1.7

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 1.0 0.6 1.4 1.2 0.8 1.7

Less than $30,000 0.8 0.4 1.4 1.2 0.8 1.8

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 1.0 0.5 2.1 0.8 0.6 1.1

Moderately accessible 1.1 0.6 2.0 0.7 0.4 1.3

IRSD

5 (Least disadvantaged) 1.0 1.0

4 1.3 0.8 1.9 1.3 0.8 2.2

3 1.2 0.8 2.0 1.0 0.6 1.5

2 1.0 0.4 2.2 1.1 0.7 1.7

1 (Most disadvantaged) 1.2 0.8 1.8 1.2 0.8 1.7

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria. 

Refer to pages xiii–xvi for definition of terms. 
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Diabetes test

Men: There were no relationships between education, income level, Index of Relative Socioeconomic 
Disadvantage and having had a diabetes test in the previous two years. Compared with men living  
in highly accessible areas, those living in moderately accessible areas were more likely to have had  
a test for diabetes in the previous two years (Table 6.14).

Women: Compared with women with a tertiary education, those with lower educational attainment 
were more likely to have had a diabetes test. There were no relationships between household 
income or area-based measures of socioeconomic disadvantage and the prevalence of having had  
a diabetes test in the previous two years (Table 6.14).
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Table 6.14 Age-adjusted associations (OR, 95% CI) between the social 
determinants of health and having had a diabetes test in the previous two years

Risk of having had a diabetes test

Men Women

OR 95% CI OR 95% CI

Education

Tertiary education 1.0 1.0

TAFE/diploma/certificate 0.9 0.5 1.4 1.7 1.3 2.4

High school or lower 0.7 0.5 1.2 1.1 0.8 1.6

Income

$70,000 plus 1.0 1.0

$70,000–$30,000 0.8 0.6 1.2 1.2 0.9 1.5

Less than $30,000 1.5 0.9 2.6 1.1 0.8 1.7

ARIA

Highly accessible areas 1.0 1.0

Accessible areas 0.9 0.5 1.5 1.4 0.9 2.2

Moderately accessible 1.5 1.1 2.2 1.4 0.7 2.7

IRSD

5 (Least disadvantaged) 1.0 1.0

4 1.1 0.7 1.6 1.0 0.6 1.7

3 1.0 0.5 1.9 0.8 0.4 1.7

2 0.9 0.5 1.6 1.0 0.6 1.7

1 (Most disadvantaged) 1.3 0.8 2.0 1.3 0.8 2.1

95% CI = 95 per cent confidence interval; ARIA = Accessibility/Remoteness Index of Australia IRSD = Index of Relative 
Socioeconomic Disadvantage; OR = odds ratio 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria. 

Refer to pages xiii–xvi for definition of terms. 
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Discussion
Overall, individual and area-based measures of the social determinants of health measured in the 
Victorian Health Monitor were related to a higher prevalence of risk factors and chronic disease in 
Victorians (Table 6.15). 

For the individual-based social determinants of health, low education was related to a high 
prevalence in each of the five risk factors examined in women, and three of the five risk factors  
in men. Low income was related to a higher prevalence of risk factors, more so in women (3/5)  
than men (2/5). These findings are similar to a recent study showing that low socioeconomic 
status (low income and low educational attainment) was related to higher blood pressure, elevated 
glucose and high cholesterol in women (Kavanagh et al. 2010). For chronic disease, education was 
associated with three out of the four chronic diseases in both men and women.

Where Victorians resided was also related to risk factor profiles. Those living in areas of low 
accessibility had greater odds of having risk factors such as smoking and obesity for both sexes. 
Similarly, living in disadvantaged areas was associated with greater odds of having risk factors  
such as smoking, obesity and dyslipidaemia in women. For men, living in such areas was only 
related to smoking. This work broadly confirms findings by Turrell and colleagues showing that  
area-level deprivation was associated with smoking and obesity in men and women in a similarly 
aged population (Turrell et al. 2006b). For chronic disease, area-level disadvantage was related  
to cardiovascular disease (in women), while low area-accessibility was related to diabetes and 
indicators of chronic kidney disease (in men). This is in contrast to findings by Turrell and colleagues 
who showed that in 2001 diabetes was associated with area-level disadvantage in women, but not  
men (Turrell et al. 2006b). 

Poor or fair self-rated health was related to both individual and area-level measures of the social 
determinants of health in men and women. In men, it was related to poor education, low income  
and area-based disadvantage. In women, it was related to low income and poor education. In work 
by Turrell and colleagues, poor self-rated health was related to both individual and area-based 
markers of the social determinants of health (Turrell et al. 2006b). 

Not having access to good social networks or access to support from family, friends and  
neighbours when needed appeared to be an important determinant of an adverse risk factor profile. 
Of note, higher prevalences of elevated psychological distress and those reporting their health as 
poor or fair were related to the absence of social support from family and friends. This was apparent 
for both men and women. Low social support was also related to obesity in men and women and 
to indicators of chronic kidney disease in men. Such findings highlight areas where appropriately 
designed interventions may be beneficial. Psychological distress was related to all the social 
determinants of health in men and women. 

In general, health service utilisation was not associated with the social determinants of health.  
In men, it was only related to area-based measures of socioeconomic disadvantage, and in  
women, having a diabetes test was related to poor education. These findings show that those  
with lower socioeconomic status were more likely to have blood pressure measured and a  
diabetes test, and may indicate that greater healthcare utilisation was associated with greater 
disadvantage. This is in contrast to other Australian studies, which have shown that those living  
in disadvantaged areas were less likely to access preventive health services (Turrell et al. 2006b).
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Limitations

There are several caveats that need to be considered when interpreting these findings. There are 
no areas classified as remote or very remote in Victoria. This has undermined the extent to which 
geographic (remoteness/accessibility) variations in health could be analysed. Further, in some of the 
subgroups analysed, there were insufficient cases to be able generate reliable estimates of effect – 
as indicated by wide confidence intervals. In such cases, the effect size becomes less reliable and 
should be interpreted with caution.

In conclusion, socioeconomically disadvantaged groups were more likely to engage in behaviours 
such as smoking or have a risk factor profile consistent with poorer health status. Socioeconomic 
inequalities for many of the health-related indicators were found for both men and women, and they 
were evident irrespective of how socioeconomic status was measured. The health burden in the 
Victorian population attributable to socioeconomic disadvantage is large; and much of this burden is 
potentially avoidable.
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7. Environmental and nutritional 
indicators and psychological distress

Blood lead levels
Lead is a heavy metal that occurs naturally in the environment and is used in the manufacture of 
batteries, various alloys, plastics and protective coatings. It does not occur naturally in the human 
body and is not required for human health. Small exposure to lead can have adverse effects on 
human health and it can be particularly problematic for babies and small children. Legislation has 
resulted in the removal of lead from a number of manufactured goods such as petrol, plastics and 
paints, reducing exposure to the general community. However, exposure to lead still occurs through 
industrial and hobby activities such as home and furniture restoration, pottery, soldering and lead 
casting. Lead is primarily absorbed through breathing in contaminated fine dust particles and the 
ingestion of contaminated dust and soil. Long-term exposure to lead can result in lead poisoning, 
which has varying health consequences for children and adults (National Health and Medical 
Research Council 2009).

Definitions

The National Health Medical Research Council (NHMRC) has recommended that all Australians have 
a blood lead level below 0.48 µmol/L (10 µg/dL) (NHMRC 2009) (Table 7.1). 

Table 7.1 Classification of elevated blood lead levels

Classification Definition

Elevated lead level Blood lead ≥ 0.48 µmol/L

Normal lead levels Blood lead < 0.48 µmol/L

Results

Overall prevalence

There were 19 people identified with an elevated blood lead level (≥ 0.48 µmol/L), accounting for less 
than one per cent (0.7 per cent, 95% CI: 0.3–1.6) of all blood lead concentration measures obtained 
in the study. 

The mean (0.07 µmol/L) for the Victorian population aged 18–75 years was well below the NHMRC 
blood lead level threshold (Table 7.2). The median blood lead level obtained in the study was  
0.05 µmol/L, with blood lead concentrations ranging between 0.05 and 1.22 µmol/L.

Blood lead levels by age group and sex

The mean blood lead level for males was significantly higher than the level for females, and blood 
lead concentration increased significantly by age group for both sexes (p < 0.05) (Table 7.2). 
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Table 7.2 Blood lead levels (µmol/L) according to sex and age group

Mean 95% CI Median Range

Men

18–34 0.06 0.06 0.07 0.05 0.05 0.76

35–44 0.07 0.06 0.08 0.05 0.05 0.52

45–54 0.08 0.07 0.09 0.05 0.05 0.90

55–64 0.10 0.09 0.11 0.11 0.05 1.22

65–75 0.11 0.10 0.12 0.12 0.05 0.66

Total 0.08 0.07 0.08 0.05 0.05 1.22

Women

18–34 0.05 0.05 0.06 0.05 0.05 0.18

35–44 0.06 0.06 0.06 0.05 0.05 0.22

45–54 0.07 0.06 0.07 0.05 0.05 0.72

55–64 0.08 0.08 0.09 0.05 0.05 0.46

65–75 0.09 0.08 0.10 0.10 0.05 0.51

Total 0.06 0.06 0.07 0.05 0.05 0.72

Persons

18–34 0.06 0.06 0.06 0.05 0.05 0.76

35–44 0.06 0.06 0.07 0.05 0.05 0.52

45–54 0.07 0.07 0.08 0.05 0.05 0.90

55–64 0.09 0.08 0.10 0.10 0.05 1.22

65–75 0.10 0.09 0.11 0.11 0.05 0.66

Total 0.07 0.07 0.07 0.05 0.05 1.22

The means in the table are geometric means. They have been weighted to the age and sex distribution of the 2008 Victorian 
population and the totals have been age-standardised to the 2006 Victorian population.

The medians in the table have been weighted to the age and sex distribution of the 2008 Victorian population.

31/3,653 participants have no valid data.
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Blood lead levels by locality

Table 7.3 shows blood lead levels by metropolitan and rural status. Mean lead levels were similar 
between metropolitan and rural areas of Victoria. 

Table 7.3 Blood lead levels (µmol/L) according to locality

Mean 95%CI Median Range

Metropolitan 0.07 0.07 0.07 0.05 0.05 1.22

Rural 0.07 0.07 0.07 0.05 0.05 1.03

The means in the table are geometric means. They have been weighted to the age and sex distribution of the 2008 Victorian 
population and the totals have been age-standardised to the 2006 Victorian population.

The medians in the table have been weighted to the age and sex distribution of the 2008 Victorian population.

31/3,653 participants have no valid data.

Vitamin B12 deficiency
Vitamin B12 is involved in the production and maintenance of the myelin surrounding nerve cells, red 
blood cell formation and the breakdown of fatty and amino acids to produce energy. Vitamin B12 
deficiency usually occurs either as a result of a lack of adequate dietary intake (often in the elderly or 
those on vegan diets) or as a result of a failure to absorb dietary B12 (due to a lack of intrinsic factor 
or to malabsorption). Vitamin B12 deficiency may result in fatigue, loss of appetite, weight loss, 
depression, anaemia and, in serious cases, a variety of neurological conditions.

Definitions

Vitamin B12 levels were measured in blood samples taken during the study. Vitamin B12 deficiency 
was defined based on the thresholds in Table 7.4.

Table 7.4 Classification of vitamin B12 deficiency 

Classification Definition

Vitamin B12 deficiency ≤ 180 pmol/L

Normal vitamin B12 > 180 pmol/L

Results

Overall prevalence 

Table 7.5 shows the age-standardised prevalence of vitamin B12 deficiency in people aged  
18–75 years. The prevalence of vitamin B12 deficiency in the total population was 7.7 per cent.  
The prevalence of vitamin B12 deficiency was similar in men and women.

Applying the prevalence of vitamin B12 deficiency to the 2008 Victorian population produces an 
estimate of 292,000 people aged 18–75 years who have vitamin B12 deficiency. 

Prevalence by age group and sex

Table 7.5 also describes the prevalence of vitamin B12 deficiency by age group and sex. The 
prevalence of vitamin B12 deficiency increased with age in men (p for trend = 0.001) but not in 
women. The age group with the highest prevalence of vitamin B12 deficiency was for men aged 
65–75 years (Table 7.5).
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Table 7.5 Prevalence of vitamin B12 deficiency according to sex and age group 

Normal vitamin B12 Vitamin B12 deficiency

% 95% CI % 95% CI

Men

18–34 96.5 91.6 98.6 3.5 1.4 8.4

35–44 95.6 91.3 97.9 4.4 2.1 8.7

45–54 90.8 85.8 94.2 9.2 5.8 14.2

55–64 93.6 89.6 96.1 6.4 3.9 10.4

65–75 83.0 73.9 89.4 17.0 10.6 26.1

Total 93.4 90.9 95.3 6.6 4.7 9.1

Women

18–34 88.0 82.7 91.8 12.0 8.2 17.3

35–44 91.8 86.1 95.3 8.2 4.7 13.9

45–54 94.3 91.4 96.3 5.7 3.7 8.6

55–64 93.0 88.8 95.7 7.0 4.3 11.2

65–75 92.0 87.6 95.0 8.0 5.0 12.4

Total 91.2 89.1 92.9 8.8 7.1 10.9

Persons

18–34 92.2 89.5 94.3 7.8 5.7 10.5

35–44 93.7 90.6 95.9 6.3 4.1 9.4

45–54 92.6 90.7 94.1 7.4 5.9 9.3

55–64 93.3 90.5 95.3 6.7 4.7 9.5

65–75 87.7 82.0 91.7 12.3 8.3 18.0

Total 92.3 90.8 93.6 7.7 6.5 9.2

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

26/3,653 have no valid data.
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Prevalence by locality

Figure 7.1 and Table 7.6 show the prevalence of vitamin B12 deficiency by metropolitan and rural 
status. The prevalence of vitamin B12 deficiency was similar in metropolitan and rural Victorians after 
adjustment for age and sex.

Figure 7.1 Prevalence and 95% CI of vitamin B12 deficiency according to locality

 

 

The error bars represent 95 per cent confidence interval.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Table 7.6 Prevalence of vitamin B12 deficiency according to locality

Metropolitan Rural

% 95% CI % 95% CI

Normal vitamin B12 92.2 90.3 93.8 92.4 89.7 94.4

Vitamin B12 deficiency 7.8 6.2 9.7 7.6 5.6 10.3

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Normal vitamin B12 Vitamin B12 deficiency

P
re

va
le

nc
e 

(p
er

 c
en

t)

Metropolitan

Rural

0

10

20

30

40

50

60

70

80

90

100



Victorian Health Monitor  153

Folate
Folate deficiency is a nutritional condition produced by a deficiency of folic acid in the diet. Folic  
acid is abundant in green leafy vegetables, yeast, liver and mushrooms. Folate deficiency may  
cause anaemia.

Definitions

Red blood cell folate levels were measured in blood samples taken during the study. Folate 
deficiency was defined based on the thresholds in Table 7.7.

Table 7.7 Classification of folate deficiency

Classification Level of folate

Folate deficiency ≤ 400 nmol/L

Normal folate > 400 nmol/L

Results

Overall prevalence 

The prevalence of folate deficiency in the total population was 0.006 per cent.

Applying the prevalence of folate deficiency to the 2008 Victorian population produces an estimate  
of 200 people aged 18–75 years who have folate deficiency. 

Anaemia
Haemoglobin is a protein in red blood cells that transports oxygen from the lungs to the rest of the 
body. A low level of haemoglobin is called anaemia and can be the result of: blood loss; deficiencies 
of iron, vitamin B12 or folate; the destruction of red blood cells; or a chronic illness. It most 
commonly manifests as fatigue and pallor but can lead to breathlessness when severe. 

Definitions

Table 7.8 Classification of anaemia 

Classification Men Women

Anaemia < 130 g/L < 115 g/L

Normal haemoglobin ≥ 130 g/L ≥ 115 g/L

Results

Overall prevalence 

Table 7.9 shows the age-standardised prevalence of anaemia in people aged 18–75 years. The 
prevalence of anaemia in the total population was 2.0 per cent. The prevalence of anaemia among 
men and women was similar.

Applying the prevalence of anaemia to the 2008 Victorian population produces an estimate of 
76,000 people aged 18–75 years who have anaemia. 
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Prevalence by age group and sex

Table 7.9 also describes the prevalence of anaemia by age group and sex. The prevalence of 
anaemia had a U-shaped distribution in men (being highest in the oldest and youngest age groups, 
and lowest in the middle years). No clear pattern in relation to age was observed in women. The age 
group with the highest prevalence of anaemia was among men aged 65–75 years and women aged 
35–44 years.

Table 7.9 Prevalence of anaemia according to sex and age group

Normal Anaemia

% 95% CI % 95% CI

Men

18–34 97.7 92.8 99.3 2.3 0.7 7.2

35–44 99.5 96.5 99.9 0.5 0.1 3.5

45–54 99.3 97.9 99.8 0.7 0.2 2.1

55–64 97.2 94.7 98.5 2.8 1.5 5.3

65–75 95.3 92.2 97.2 4.7 2.8 7.8

Total 98.0 96.6 98.8 2.0 1.2 3.4

Women

18–34 99.2 98.1 99.7 0.8 0.3 1.9

35–44 95.7 90.5 98.1 4.3 1.9 9.5

45–54 97.8 95.3 99.0 2.2 1.0 4.7

55–64 99.1 97.5 99.7 0.9 0.3 2.5

65–75 97.9 92.4 99.4 2.1 0.6 7.6

Total 98.0 96.8 98.7 2.0 1.3 3.2

Persons

18–34 98.5 96.3 99.4 1.5 0.6 3.7

35–44 97.6 94.9 98.9 2.4 1.1 5.1

45–54 98.6 97.3 99.2 1.5 0.8 2.7

55–64 98.2 96.6 99.0 1.8 1.0 3.4

65–75 96.6 94.5 97.9 3.4 2.1 5.5

Total 98.0 97.3 98.5 2.0 1.5 2.7

95% CI = 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

31/3,653 have no valid data.
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Table 7.10 describes the prevalence of vitamin B12 deficiency among people with anaemia. The 
prevalence of vitamin B12 deficiency among men and women who had anaemia was 15.2 per cent 
and 2.4 per cent, respectively.

Table 7.10 Prevalence of vitamin B12 deficiency among Victorians with anaemia

Normal vitamin B12 Vitamin B12 deficiency

% 95% CI % 95% CI

Men 84.8 72.4 92.3 15.2 7.8 27.6

Women 97.6 89.8 99.5 2.4 0.5 10.2

Persons 89.7 80.8 94.8 10.3 5.2 19.2

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

31/3,653 have no valid data.

Prevalence by locality

Table 7.11 shows the prevalence of anaemia by metropolitan and rural status. The prevalence of 
anaemia was similar in metropolitan and rural Victorians after adjustment for age and sex.

Table 7.11 Prevalence of anaemia according to locality

Metropolitan Rural

% 95% CI % 95% CI

No anaemia 98.3 97.4 98.8 97.6 96.6 98.4

Anaemia 1.8 1.2 2.6 2.4 1.6 3.4

95% CI = 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Vitamin D deficiency
The main natural source of vitamin D is through exposure of the skin to the sun’s ultraviolet radiation. 
However, small amounts of vitamin D can also be derived through our diet and dietary supplements. 
Exposure to sunlight varies throughout the year due to seasonal changes in sunlight hours and 
weather conditions, ultraviolet light intensity, outdoor activity levels and coverage of skin by clothing. 
Outside the tropics, an individual’s level of vitamin D is typically highest in the summer months and 
lowest in the winter months (Stamp & Round 1974; Webb et al. 1988). The main role of vitamin D in 
the body is to regulate calcium absorption and the mineralisation of bone. The most serious clinical 
consequence of vitamin D deficiency in adults is osteomalacia (Scharla 2008), often associated with 
bone and muscle pain. In children, vitamin D deficiency may result in clinical rickets (Greer 2008). 
Lesser degrees of vitamin D deficiency in adults may be associated with accelerated bone loss 
(demineralisation) and an increased risk of falls, due to muscle weakness. Fractures are more likely 
as a result of brittle bones, which increase the risk of falls (Holick 2006). There is some evidence 
suggesting a low level of vitamin D is also associated with an increased risk of a range of other 
diseases, including colon cancer (Giovannucci 2007), cardiovascular disease (Pittas et al. 2010a) and 
diabetes mellitus (Mattila et al. 2007; Pittas et al. 2010b); however, more conclusive evidence from 
randomised controlled trials is required to establish causality.

Definitions
Vitamin D status was defined by the serum levels of 25-hydroxy vitamin D listed in Table 7.12 
(Nowson et al. 2012). 

Table 7.12 Classification of vitamin D status

Classification Level of vitamin D (nmol/L)

Severe deficiency < 12.5

Moderate deficiency 12.5 to 29

Mild deficiency 30 to 49

Adequate ≥ 50

Results

Overall prevalence 

Table 7.13 and Figure 7.2 show the prevalence of vitamin D deficiency (< 50 nmol/L) in people 
aged 18–75 years. The prevalence of deficient vitamin D levels in the population was 42.6 per 
cent. Applying the prevalence of deficient vitamin D levels to the total population in Victoria in 2008 
produces an estimate of about 1,590,000 people aged 18–75 years who have vitamin D deficiency. 
This overall figure should be used with some caution however, as prevalence is variable depending 
upon season, with vitamin D deficiency more common in winter and spring than in summer and 
autumn. The prevalence of vitamin D deficiency by season is covered in Table 7.16.

Optimal levels of serum 25-hydroxy vitamin D are currently controversial. A recent Institute of 
Medicine report states levels of greater than 50 nmol/L are adequate (Institute of Medicine of the  
US National Academies 2010), while a recent position statement from the International Osteoporosis 
Foundation (Dawson-Hughes et al. 2010) suggests a level up to 75 nmol/L may be necessary for 
optimal bone health in older adults. A recent Australian position statement recommends a level of 
50–60 nmol/L for bone health and muscle function (Nowson et al. 2012). 
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Prevalence by age group and sex

The prevalence of vitamin D deficiency was similar between men and women and across all age 
groups (Table 7.13 and Figure 7.2).  

Table 7.13 Prevalence of vitamin D deficiency, by sex and age group

Vitamin D status

Deficient Adequate

% 95% CI % 95% CI

Men

18–34 45.1 36.9 53.6 54.9 46.4 63.1

35–44 51.7 40.0 63.2 48.3 36.8 60.0

45–54 45.4 34.4 57.0 54.6 43.0 65.6

55–64 39.5 32.2 47.4 60.5 52.6 67.8

65–75 34.7 26.8 43.4 65.3 56.6 73.2

Total 44.8 38.0 51.7 55.2 48.3 62.0

Women

18–34 42.2 32.4 52.5 57.8 47.5 67.6

35–44 36.7 27.2 47.4 63.3 52.6 72.8

45–54 42.2 33.7 51.2 57.8 48.8 66.3

55–64 38.7 30.8 47.4 61.3 52.6 69.2

65–75 39.9 32.6 47.8 60.1 52.2 67.4

Total 40.5 33.6 47.7 59.5 52.3 66.4

Persons

18–34 43.6 36.0 51.6 56.4 48.4 64.0

35–44 44.2 34.5 54.3 55.8 45.7 65.5

45–54 43.8 35.0 53.0 56.2 47.0 65.0

55–64 39.1 33.4 45.2 60.9 54.8 66.6

65–75 37.4 31.0 44.2 62.6 55.8 69.0

Total 42.6 36.1 49.3 57.4 50.7 63.9

95% CI = 95 per cent confidence interval.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

26/3,653 have no valid data.
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Figure 7.2 Prevalence of vitamin D deficiency, by sex and age group

The error bars represent the 95 per cent confidence interval.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Table 7.14 Prevalence of vitamin D deficiency, by severity and sex

Classification

Men Women Persons

% 95% CI % 95% CI % 95% CI

Severe deficiency 5.1 3.1 8.2 3.9 2.3 6.5 4.5 2.9 7.0

Moderate deficiency 8.3 6.5 10.6 8.3 5.9 11.6 8.3 6.5 10.6

Mild deficiency 31.4 27.3 35.8 28.2 24.9 31.8 29.7 26.4 33.3

Adequate 55.2 48.3 62.0 59.5 52.3 66.4 57.4 50.7 63.9

95% CI = 95 per cent confidence interval.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

The prevalence of each of the three different levels of severity of vitamin D deficiency is shown  
in Table 7.14. The prevalence of vitamin D deficiency by level of severity was similar between  
men and women.

Age group (years)
18–34 35–44 45–54 55–64 65–74

P
re

va
le

nc
e 

(%
) o

f 
vi

ta
m

in
 D

 d
ef

ic
ie

nc
y 

(<
50

 n
m

o
l/

L)

Men

Women

Persons

0

10

20

30

40

50

60

70



Victorian Health Monitor  159

Prevalence by locality

Figure 7.3 and Table 7.15 show the prevalence of vitamin D deficiency by metropolitan and rural 
locality. The prevalence of vitamin D deficiency was similar among metropolitan and rural Victorians, 
after adjustment for age and sex.

Figure 7.3 Prevalence of vitamin D deficiency, by locality

 

 
 
 
 
The error bars represent the 95 per cent confidence interval. 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 7.15 Prevalence of vitamin D deficiency, by locality

Metropolitan Rural

% 95% CI % 95% CI

Deficient 45.7 37.4 54.2 37.7 27.0 49.8

Adequate 54.3 45.8 62.6 62.3 50.2 73.0

95% CI = 95 per cent confidence interval.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Prevalence by season

Table 7.16 shows the prevalence of vitamin D deficiency was 19.9 per cent in summer and  
53.4 per cent in winter. Men and women had a lower prevalence of vitamin D deficiency in summer 
and autumn than in winter and spring. The prevalence of vitamin D deficiency in men and women 
was similar in summer compared with autumn, and in winter compared with spring. 

Table 7.16 Prevalence of vitamin D deficiency, by season and sex

Vitamin D status

Deficient Adequate

% 95% CI % 95% CI

Men

Summer 17.9 9.3 31.9 82.1 68.1 90.7

Autumn 25.8 19.6 33.1 74.2 66.9 80.4

Winter 57.9 51.0 64.6 42.1 35.4 49.0

Spring 51.4 41.7 60.9 48.6 39.1 58.3

Women

Summer 24.3 16.1 34.8 75.7 65.2 83.9

Autumn 23.7 19.3 28.7 76.3 71.3 80.7

Winter 49.4 41.7 57.2 50.6 42.8 58.3

Spring 51.6 39.5 63.5 48.4 36.5 60.5

Persons

Summer 19.9 15.0 26.1 80.1 73.9 85.0

Autumn 25.1 20.3 30.7 74.9 69.3 79.7

Winter 53.4 46.3 60.4 46.6 39.6 53.7

Spring 51.4 41.0 61.7 48.6 38.3 59.0

95% CI = 95 per cent confidence interval.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Mean levels of vitamin D 

Table 7.17 shows that mean levels of vitamin D were similar between men and women and across  
all age groups. Table 7.18 shows the mean level of vitamin D was higher in summer and autumn  
and lower in winter and spring.

Table 7.17 Mean levels of vitamin D (nmol/L), by sex and age group

Mean 95% CI

Men

18–34 55.4 50.2 60.6

35–44 53.9 47.2 60.5

45–54 53.9 48.2 59.6

55–64 57.6 53.6 61.6

65–75 58.9 55.1 62.7

Total 55.4 51.4 59.4

Women

18–34 57.3 50.9 63.6

35–44 57.4 52.9 61.9

45–54 55.2 50.7 59.6

55–64 56.0 52.4 59.6

65–75 55.2 51.9 58.6

Total 56.4 52.4 60.5

Persons

18–34 56.3 51.3 61.4

35–44 55.6 50.6 60.7

45–54 54.6 49.9 59.3

55–64 56.8 53.7 59.9

65–75 57.0 53.8 60.2

Total 55.9 52.1 59.8

95% CI = 95 per cent confidence interval.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population. 
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Table 7.18 Mean levels of vitamin D (nmol/L), by season

Mean 95% CI

Men

Summer 68.2 63.9 72.5

Autumn 67.8 65.1 70.5

Winter 47.1 43.7 50.5

Spring 51.1 46.1 56.1

Women

Summer 72.2 65.2 79.2

Autumn 66.3 64.4 68.2

Winter 50.7 47.6 53.7

Spring 49.8 44.4 55.2

Persons

Summer 72.2 63.4 81.0

Autumn 66.7 64.3 69.0

Winter 49.0 45.8 52.3

Spring 50.5 45.6 55.4

95% CI = 95 per cent confidence interval.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Association between vitamin D deficiency and skin type

The Fitzpatrick Scale is a six-point scale for ranking combined observations of colour of the skin, 
hair, eyes and propensity to burn when exposed to sunlight (Fitzpatrick 1988). It was developed for 
clinical use by dermatologists to categorise an individual’s skin sensitivity to UV light and consequent 
clinical risks. The original scale was modified for use in this study with four mutually exclusive 
categories, so that it could be self-administered as a survey instrument. This is referred to as the 
Modified Fitzpatrick Scale. The Modified Fitzpatrick Scale asks participants the colour of their skin, 
hair and eyes, as well as their skin’s reaction to sun exposure. Each individual is then given a score 
that reflects their skin type (Table 7.19).
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Table 7.19 Classification of skin type using the Modified Fitzpatrick Scale

Category Score Skin, hair and eye colour Characteristics

1 10–12 Skin white; fair, may have freckles; red or 
blond hair; blue, green or grey eyes

Always or usually burns, never 
tans or tans with difficulty

2 8–9 Skin light brown or olive; brown or sandy 
hair colour; green or hazel eyes

Sometimes mild burn, usually 
tans

3 6–7 Brown or olive skin (such as 
Mediterranean or Asian); brown, sandy 
or dark hair colour; hazel or brown eyes

Rarely burns, tans with ease

4 4–5 Skin dark brown or black; black or dark 
brown hair; dark brown eyes

Never burns, tans very easily

Table 7.20 describes the association between vitamin D deficiency and the four categories of skin 
type calculated from the Modified Fitzpatrick Scale. The melanin in dark skin absorbs more UV light 
(making it unavailable for vitamin D production) and provides protection against high exposure to  
UV light from the sun experienced in tropical and sub-tropical regions.

Participants in category 4 of the Modified Fitzpatrick Scale were five times more likely to be vitamin 
D deficient than were those in category 1. This increase was significant for both males and females. 
Men in category 3 were also twice as likely to be vitamin D deficient as those in category 1.

Table 7.20 Odds of having vitamin D deficiency according to skin type

Category of skin type (Modified Fitzpatrick Scale)

1 2 3 4

OR OR 95% CI OR 95% CI OR 95% CI

Men 1.0 0.8 0.5 1.0 2.0 1.5 2.6 6.1 2.9 13.1

Women 1.0 1.1 0.8 1.4 1.2 0.8 1.8 3.8 1.5 9.2

Persons 1.0 0.9 0.7 1.1 1.6 1.3 2.0 5.0 2.6 9.4

95% CI = 95 per cent confidence interval; OR = odds ratio.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria.

Odds ratios have been adjusted for the season that participants had their vitamin D status tested.

83 /3,653 have no valid data.
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Iodine levels
Iodine is an essential nutrient for human growth and development. The thyroid gland is dependent on 
iodine for the production of thyroid hormone. Iodine deficiency is associated with a wide spectrum of 
mental and physical disorders and is particularly important for normal brain development.

Definitions

Iodine levels were measured in urine samples taken during the study. Median urinary iodine 
concentrations (MUIC) were used to determine iodine status in the population and iodine deficiency 
was defined using the following criteria (Table 7.21) (Li et al. 2001; WHO 1994). 

Table 7.21 Population median urinary iodine concentration thresholds 

Classification Threshold (µg/L)

Severe iodine deficiency 0 to < 20 

Moderate iodine deficiency 20 to < 50 

Mild iodine deficiency 50 to < 100 

No iodine deficiency ≥ 100

Results

Overall median urinary iodine concentrations 

Table 7.22 shows MUIC levels for all people aged 18–75 years. The MUIC level for the total 
population was 86 µg/L, which falls within the threshold for mild iodine deficiency based on the 
standard criteria for defining population iodine status (Table 7.21). The overall MUIC levels for men 
and women were 84 µg/L and 88 µg/L, respectively, indicating a mild level of iodine deficiency for 
both sexes (Table 7.22).

Median urinary iodine concentrations by age group and sex

Table 7.22 also shows MUIC levels by age group and sex. All MUIC levels in the table are between 
50 to < 100 µg/L, indicating a mild level of iodine deficiency for both sexes, within each age group.



Victorian Health Monitor  165

Table 7.22 Population median urinary iodine concentrations according to  
sex and age group

Median (µg/L) Interquartile range (µg/L)

Men

18–24 80 57 97

25–34 85 57 109

35–44 87 68 116

45–54 81 61 115

55–64 83 60 113

65–75 96 68 134

Total 84 63 113

Women

18–24 90 65 124

25–34 87 60 121

35–44 89 62 134

45–54 88 67 117

55–64 85 67 129

65–75 92 68 129

Total 88 64 124

Persons

18–24 84 64 108

25–34 85 60 112

35–44 88 65 123

45–54 83 64 116

55–64 84 63 120

65–75 92 68 130

Total 86 63 118

Data are weighted to the age and sex distribution of the 2006 estimated residential population of Victoria. 

The interquartile range includes the 25th–75th percentile.
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Median urinary iodine concentrations by locality

Figure 7.4 and Table 7.23 show MUIC levels and iodine status according to locality. There was a mild 
level of iodine deficiency for both metropolitan and rural Victorians. 

Figure 7.4 Population median urinary iodine concentrations according to locality

The error bars represent the interquartile range (25th–75th percentile). 

Data are weighted to the age and sex distribution of the 2006 estimated residential population of Victoria. 

Table 7.23 Population median urinary iodine concentrations according to locality

Median (µg/L) Interquartile range (µg/L)

Metropolitan 85 63 119

Rural 86 63 117

Data are weighted to the age and sex distribution of the 2006 estimated residential population of Victoria. 

The interquartile range includes the 25th–75th percentile.

Median urinary iodine concentrations pre- and post-fortification of bread with iodised salt

Table 7.24 shows MUIC levels for Victorians by month for the period that the Victorian Health 
Monitor testing was carried out. The mandatory fortification of bread with iodised salt was introduced 
in August 2009, during the Victorian Health Monitor testing period. The table shows that MUIC levels 
were higher (90 µg/L) for the period following fortification of bread, compared with the level pre-
fortification (79 µg/L), after adjustment for age and sex (p < 0.05). However, although MUIC levels 
increased following fortification, iodine status for the population did not change. The MUIC levels 
both pre- and post-fortification of bread were within the threshold for a mild level of iodine deficiency. 
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Table 7.24 Population median urinary iodine concentrations according to 
month of testing

Month of testing Median (µg/L) Interquartile range (µg/L)

Pre-fortification of bread with iodised salt

May, 2009 77 55 106

June, 2009 79 61 105

July, 2009 80 57 100

May–July 2009 79 57 103

Post-fortification of bread with iodised salt

August, 2009 91 66 124

September, 2009 82 62 110

October, 2009 77 52 112

November, 2009 81 60 103

December, 2009 92 76 133

February, 2010 111 84 157

March, 2010 102 80 145

April, 2010 101 79 173

August 2009 – April 2010 90 67 129

Data are weighted to the age and sex distribution of the 2006 estimated residential population of Victoria. 

The interquartile range includes the 25th–75th percentile.



168  7. Environmental and nutritional indicators and psychological distress

Additional biomarkers tested
Mean (95% CI) and median levels (25th and 75th percentiles) of a series of additional biomarkers 
tested in this study are listed in Table 7.25 and Table 7.26. Mean or median levels did not differ 
according to locality.

Table 7.25 Mean and median levels for additional biomarkers according to sex

Men Women Persons

Mean 95% CI Mean 95% CI Mean 95% CI

Haemoglobin 
(g/L)

152.7 151.7 153.6 134.7 134.1 135.2 143.6 142.9 144.3

Mean cell 
volume (fl)

90.6 90.3 90.9 90.4 90.0 90.8 90.8 90.5 91.2

Median IQR Median IQR Median IQR

Red cell 
folate 
(nmol/L)

802 686 921 959 833 1110 877 743 1021

Blood lead 
(µmol/L)

0.05 0.05 0.12 0.05 0.05 0.05 0.05 0.05 0.11

Vitamin B12 
(pmol/L)

301 235 374 305 238 382 303 237 376

95% CI = 95 per cent confidence interval

The interquartile range (IQR) includes the 25th to 75th percentile.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and means are 
standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms. 

Table 7.26 Mean or median for additional biomarkers according to locality

Metropolitan Rural

Mean 95% CI Mean 95% CI

Haemoglobin (g/L) 143.6 142.7 144.4 143.7 142.5 145.0

Mean cell volume (fl) 90.4 90.1 90.8 90.9 90.4 91.4

Median IQR Median IQR

Red cell folate (nmol/L) 876 746 1022 879 740 1018

Blood lead (µmol/L) 0.05 0.05 0.11 0.05 0.05 0.11

Vitamin B12 (pmol/L) 304 234 377 303 242 375

Iodine (µg/L) 85 63 119 86 63 117

95% CI = 95 per cent confidence interval

The interquartile range (IQR) includes the 25th to 75th percentile.

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and means are 
standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Psychological distress
In this survey, the Kessler 6 scale (Kessler et al. 2002) was used to measure psychological distress. 
The Kessler 6 scale asks participants how frequently they have experienced different components  
of psychological distress over the previous 30 days on a five-point scale (from ‘all of the time’ to 
‘none of the time’). The maximum score for an individual is 24 (Kessler et al. 2003). Those scoring  
13 points or greater are considered to have an elevated level of psychological distress. 

Definitions

Table 7.27 Classification of psychological distress using the Kessler 6 scale

Classification Definition

Non-elevated Score of 0–12

Elevated Score of 13–24 

Results 

Overall prevalence

Table 7.28 shows the age-standardised prevalence of an elevated level of psychological distress in 
people aged 18–75 years. The prevalence of elevated psychological distress in the total population 
was 2.8 per cent. There was a higher proportion of women with elevated psychological distress  
(3.9 per cent) than men with elevated psychological distress (1.8 per cent), p < 0.001. 

Applying the prevalence of elevated psychological distress to the total population of Victoria in 
2008 produces an estimate of 106,000 people aged 18–75 years who have elevated levels of 
psychological distress.

Prevalence by age group and sex

Table 7.28 also describes the prevalence of elevated psychological distress by age group and sex. 
The prevalence of elevated psychological distress was not associated with increasing age in men  
or women.
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Table 7.28 Prevalence of elevated psychological distress according to sex and 
age group 

Non-elevated psychological distress Elevated psychological distress

% 95% CI % 95% CI

Men

18–34 98.8 95.6 99.7 1.2 0.3 4.4

35–44 98.9 97.2 99.6 1.1 0.4 2.8

45–54 97.6 95.1 98.9 2.4 1.1 5.0

55–64 98.7 97.1 99.5 1.3 0.5 2.9

65–75 96.5 92.7 98.4 3.5 1.6 7.3

Total 98.2 97.3 98.9 1.8 1.1 2.7

Women

18–34 95.6 92.2 97.6 4.4 2.4 7.8

35–44 95.9 90.8 98.3 4.1 1.7 9.2

45–54 97.7 95.3 98.9 2.3 1.1 4.8

55–64 95.6 93.3 97.1 4.5 2.9 6.7

65–75 96.4 93.4 98.1 3.6 1.9 6.6

Total 96.1 94.4 97.3 3.9 2.7 5.6

Persons

18–34 97.2 95.3 98.4 2.8 1.6 4.7

35–44 97.4 94.9 98.7 2.6 1.3 5.1

45–54 97.6 95.7 98.7 2.4 1.3 4.3

55–64 97.1 95.5 98.2 2.9 1.8 4.5

65–75 96.5 94.4 97.8 3.5 2.2 5.6

Total 97.2 96.1 98.0 2.8 2.0 3.9

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

40/3,653 have no valid data. 
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Prevalence by locality

Figure 7.5 and Table 7.29 show the prevalence of elevated psychological distress by metropolitan 
and rural status. The prevalence of elevated psychological distress was similar in metropolitan and 
rural Victorians after adjustment for age and sex.

Figure 7.5 Prevalence and 95% CI of elevated psychological distress according 
to locality

The error bars represent the 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Table 7.29 Prevalence of elevated psychological distress according to locality

Metropolitan Rural

% 95% CI % 95% CI

Non-elevated psychological distress 97.5 95.8 98.6 96.7 94.9 97.9

Elevated psychological distress 2.5 1.4 4.2 3.3 2.1 5.1

95% CI = 95 per cent confidence interval

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Self-rated health status
Self-rated health status has been shown to be a reliable predictor of ill health, future healthcare use 
and premature mortality, independent of other medical, behavioural or psychosocial risk factors 
(Burstrom & Fredlund 2001; Idler & Benyamini 1997; Miilunpalo et al. 1997). 

Results 

Overall prevalence

Table 7.30 shows the age-standardised prevalence of self-rated health status for people aged  
18–75 years. The prevalence of good, very good or excellent health status in the population was 
87.9 per cent. The prevalence of good, very good or excellent health status was similar in men  
and women.

Applying the prevalence of good, very good or excellent health to the total population of Victoria in 
2008 produces an estimate of 3,332,500 people aged 18–75 years who reported their health status 
as good, very good or excellent.

Prevalence by age group and sex

Table 7.30 also describes the distribution of self-rated health status among Victorians by age group 
and sex. The prevalence of good, very good or excellent health did not increase with age group. 



Victorian Health Monitor  173

Table 7.30 Prevalence of self-rated health status according to sex and age group

Self-rated health status

Good/very good/excellent Fair/poor

% 95% CI % 95% CI

Men

18–34 86.9 79.0 92.1 13.1 7.9 21.0

35–44 91.4 87.2 94.2 8.7 5.8 12.8

45–54 88.6 84.4 91.8 11.4 8.2 15.6

55–64 86.9 82.3 90.5 13.1 9.5 17.7

65–75 84.7 78.5 89.4 15.3 10.6 21.5

Total 88.0 85.4 90.2 12.0 9.8 14.6

Women

18–34 86.7 78.9 91.9 13.3 8.1 21.1

35–44 89.8 84.9 93.2 10.2 6.8 15.1

45–54 88.2 83.5 91.7 11.8 8.3 16.5

55–64 87.5 80.3 92.3 12.5 7.7 19.7

65–75 86.4 80.9 90.4 13.6 9.6 19.1

Total 87.6 84.1 90.4 12.4 9.6 15.9

Persons

18–34 86.8 81.3 90.9 13.2 9.2 18.7

35–44 90.6 87.2 93.1 9.4 6.9 12.8

45–54 88.4 85.2 91.0 11.6 9.0 14.8

55–64 87.2 83.3 90.3 12.8 9.7 16.7

65–75 85.6 81.7 88.7 14.4 11.3 18.3

Total 87.9 85.5 89.9 12.1 10.1 14.5

95% CI = 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and total prevalence 
estimates are standardised to the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

15/3,653 have no valid data. 



174  7. Environmental and nutritional indicators and psychological distress

Prevalence by locality

Figure 7.6 and Table 7.31 show the prevalence of good, very good or excellent health by 
metropolitan and rural status. The prevalence of good, very good or excellent health was similar for 
metropolitan and rural Victorians after adjustment for age and sex.

Figure 7.6 Prevalence and 95% CI of self-rated health status according  
to locality

The error bars represent the 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.

Table 7.31 Prevalence of self-rated health status according to locality

Self-rated general health

Metropolitan Rural

% 95% CI % 95% CI

Good/very good/excellent 89.1 86.4 91.4 86.1 81.9 89.4

Fair/poor 10.9 8.6 13.6 13.9 10.6 18.1

95% CI = 95 per cent confidence interval 

Data are weighted to the age and sex distribution of the 2008 estimated residential population of Victoria and standardised to 
the 2006 Victorian population.

Refer to pages xiii–xvi for definition of terms.
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Discussion
This study is one of the first studies in Australia to measure blood levels of lead at the population 
level. The results of the Victorian Health Monitor provide baseline estimates against which future 
population-level measures may be compared. The average blood lead level for adult Victorians  
was low at 0.07 µmol/L, well below the NHMRC (2009) threshold for elevated blood lead levels  
(≥ 0.48 µmol/L). Despite the introduction of legislation that has resulted in the removal of lead from  
a number of manufactured goods such as petrol, plastics and paints, community exposure to lead 
still occurs. It is unknown whether exposure is through industrial or hobby activities such as home 
and furniture restoration, pottery, soldering and lead casting. The study identified 19 participants  
with a blood lead level above the acceptable threshold (≥ 0.48 µmol/L). This equates to 0.7 per cent 
of all blood lead level samples from the Victorian Health Monitor.

The prevalence of vitamin B12 deficiency was low at 7.7 per cent, as was the prevalence of anaemia 
(2.0 per cent). Red cell folate levels were excellent, with only one survey participant shown to have 
deficient levels.

More than 40 per cent of Victorians were deficient in vitamin D. This was apparent despite 
adjustment for season. The likelihood of having vitamin D deficiency increased with skin colour, 
with those with the darkest skin being five times more likely to have vitamin D deficiency compared 
with those with the palest skin. Vitamin D deficiency can occur in areas of lower sunlight exposure 
(such as Victoria), and/or when behaviour reduces sunlight exposure through protective clothing or 
sunlight avoidance. Among men and women, levels of vitamin D were higher in summer and autumn 
compared with winter and spring. Our results are consistent with the findings from many studies that 
showed that the seasonal variability of sun exposure affected the production of vitamin D, with higher 
levels in summer and autumn months, and lower levels in winter and spring months (Stamp & Round 
1974; Webb et al. 1988).

The median urinary iodine concentration was 86 µg/L, indicating a mild level of iodine deficiency  
in the Victorian population. This level is similar to a previous Australian study (88 µg/L) in healthy 
adults (Li et al. 2001). In August 2009 mandatory iodine fortification of bread was introduced 
in Australia. This report shows that median urinary iodine concentration increased in the time 
period post-fortification compared with the time pre-fortification. However, both the urinary iodine 
concentrations in the time period pre- and post-fortification were within the threshold for a mild  
level of iodine deficiency. 

The proportion of Victorians who rated their health status as good, very good or excellent was over 
80 per cent. This study also found that the proportion of Victorians experiencing elevated levels of 
psychological distress was 2.8 per cent, with more women than men experiencing this condition. 
This figure suggests that many Victorians, especially women, are experiencing poor mental health, 
which places them at risk of other chronic diseases.
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8. Implications for health policy

The vast majority of results reported here suggest that Victorians enjoy good health. A testament 
to this is the high proportion of Victorians (88 per cent) rating their health as good, very good or 
excellent. A range of lifestyle behaviours influence health status and the health risk profile of people. 
Modifiable risk factors, such as smoking and physical inactivity or sedentary behaviour, contribute 
significantly to the burden of disease in Victoria, providing opportunities for future health gain 
through early prevention and appropriate management. The results of this study suggest there have 
been some important gains in the health profile of the Victorian population in recent years and that 
Victorians are indeed heeding the advice delivered by public health campaigns in Victoria.

Smoking

Tobacco smoking is the single largest preventable cause of the disability burden in Victoria; however, 
the prevalence rate for current smoking has decreased significantly in recent years. This ongoing 
decline has the potential to contribute to a reduction in chronic disease over time. However, less 
encouraging is that the age group with the highest proportion of daily smokers for both men and 
women was the 18–34-year age group.

Physical activity and sedentary behaviour

Comparisons with earlier studies suggest Victorians have increased their levels of physical activity. 
This may be, in part, due to an increased awareness of the health benefits associated with increased 
physical activity and a subsequent increase in actual physical activity levels, but may also be due to 
an overestimation of the time spent in physical activity. 

The Victorian Health Monitor study is one of the only population-based surveys to collect detailed 
information about sedentary behaviour. The results indicate that adult Victorians spend a large 
portion of their day participating in sedentary activity including watching TV and sitting for work. 
Physical inactivity and high levels of sedentary behaviour were associated with a high prevalence 
of the majority of the risk factors and diseases explored in this report. While the adverse effects of 
physical inactivity are well established (Healy et al. 2008), the harmful health effects of ‘sitting’ are 
only now becoming understood. Sedentary behaviour has been linked to adverse cardio-metabolic 
profiles (Wijndaele et al. 2010), diabetes (Thorp et al. 2010), cardiovascular disease and death 
(Dunstan et al. 2010). Recent data suggests that sitting for long periods of time can even negate 
the health benefits of purposeful physical activity, even though the level of activity on its own meets 
guidelines (Thorp et al. 2010). This study provides a great impetus for the introduction of public 
health campaigns that focus on reducing sitting time for Victorians. In particular, reductions of sitting 
time at work would appear to be a very important public health target.

Dyslipidaemia and hypertension

Comparison with earlier studies suggests that hypertension and dyslipidaemia levels in Victorians 
have improved over time. This could be due to better treatment of these risk factors or increased 
awareness on the adverse effects of poor lifestyle choices and a subsequent shift towards a healthier 
lifestyle. While these results are encouraging, absolute levels of dyslipidaemia and hypertension 
remain high and may result in a large burden of diabetes and cardiovascular disease in the future. 
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Obesity

Other risk factors, such as being overweight or obese, are also detrimental to the health and 
wellbeing of people, and can contribute to the development of several chronic diseases. Like 
most parts of the world, obesity prevalence in Victoria is increasing. The drivers of obesity include 
decreased physical activity levels and increased caloric intake. Although self-reported physical 
activity rates are increasing among Victorians, the increase is not sufficient to offset the increase in 
sedentary behaviour that has become endemic in our daily lives. It is also possible that the increase 
in caloric intake and/or a changing pattern of food intake may be contributing to the increasing rates 
of obesity and overweight. The recent public health focus on tackling obesity must be continued. 
It needs to address all factors impacting on weight maintenance at both the individual and societal 
level, with particular emphasis on caloric intake, physical activity and sedentary behaviour. 

Vitamin D, red cell folate, vitamin B12 and iodine levels 

Similar to other developed countries, vitamin D deficiency is very common in Victorians. 
Approximately 42.6 per cent of Victorians were deficient in vitamin D, with concentrations lower in 
those with dark skin. Vitamin D deficiency has been associated with diabetes, obesity, cardiovascular 
disease and osteoporosis. Programs to improve the vitamin D status of Victorians, such as 
fortification and/or supplementation, may be required.

The prevalence of vitamin B12 deficiency was 7.7 per cent. Red cell folate levels were very good, 
with fewer than one per cent of Victorians having a folate deficiency. Note that in September 2009 
Food Standards Australia New Zealand introduced the mandatory fortification of bread-making flour 
in Australia to increase folate intake in women of child-bearing age, with the aim of reducing the risk 
of children being born with neural tube defects. 

The median urinary iodine concentration was 86 µg/L, indicating a mild level of iodine deficiency in 
the Victorian population. This result was similar to the result from an earlier study of healthy adults 
in Australia (Li et al. 2001). One of the major causes of the reduced iodine intake is the reduction of 
iodine in milk since the dairy industry replaced iodine-rich cleaning solutions with other sanitisers. 
Other causes relate to the use of non-iodised salt, with only 10 per cent of Australians thought 
to purchase iodised salt (Li et al. 2001). Iodine is important for normal brain development and its 
deficiency is associated with a wide spectrum of mental and physical disorders such as cretinism 
and endemic goitre (Bleichrodt & Born 1994; The Lancet 2008). Fortification of bread with the 
addition of iodised salt has shown a positive effect on iodine levels in Victorians, but despite this, the 
urinary iodine concentrations in the time period post-fortification were still within the threshold for a 
mild level of iodine deficiency.

Management of those with chronic disease

Among those who were on treatment for hypertension, 46.1 per cent had adequate blood pressure 
control. This means that more than 53 per cent of Victorians undergoing treatment for hypertension 
failed to meet blood pressure targets. This highlights a group of people at high risk of cardiovascular 
disease in which treatment has not been optimised.
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For diabetes, nearly all those with known diabetes were taking pharmaceutical therapy. However, 
the level of adequate management of those with diabetes, as measured by haemoglobin A1c 
within the target range (≤ 7.0 per cent), was low. If diabetes control remains unchecked, diabetes 
complications are likely to increase in the coming years.

For prevention of cardiovascular disease, the analysis highlighted areas that need attention in terms 
of treatment with lipid-lowering drugs. Among those with cardiovascular disease and who meet the 
PBS criteria for treatment with a lipid-lowering drug, while more than 50 per cent were on treatment, 
more than 49 per cent were not on treatment. For those with diabetes and hypertension who met 
the PBS criteria for lipid-lowering treatment, 51.1 per cent and 25.2 per cent, respectively were on 
treatment. This means that 48.9 per cent and 74.8 per cent of those with diabetes and hypertension, 
respectively who met the PBS criteria for lipid-lowering treatment, were not on treatment. These 
results suggest that many Victorians could benefit from treatment with lipid-lowering therapy.

Diabetes

The results from the Victorian Health Monitor suggest the prevalence of diabetes among adults in 
Victoria was 4.6% in 2009–2010. This is a similar level of prevalence to other estimates derived from 
alternative sources and would suggest that up to 236,000 adults aged 18-75 years had diabetes 
in Victoria in 2009–2010. The results of the AusDiab study in 1999-2000 suggested there was one 
undiagnosed case of diabetes for every diagnosed case in the population. The Victorian Health Monitor 
indicates there may now be only one undiagnosed case for every three diagnosed cases. This is 
consistent with an increase in screening activities, which have served to increase diabetes awareness. 
Of concern however, although the survey results suggest that more than 90 per cent of adults with 
diagnosed diabetes were taking oral hypoglycaemic agents and/or insulin, a relatively low proportion 
of these study participants achieved the haemoglobin A1c target (≤7.0 per cent). This has important 
implications for secondary prevention in Victoria as diabetes control is important in preventing or 
slowing the development of many diabetes complications, including cardiovascular disease. 

Social determinants of health

Despite the fact that the majority of findings in this report demonstrate an improvement in the 
prevalence of chronic disease and the risk factors for chronic disease, it also shows distinct patterns 
of social and health inequalities in Victoria. Individual-based and area-based measures of the social 
determinants of health were related to higher prevalence of disease risk factors and to chronic 
disease in Victorians. Such health inequalities limit the life opportunities of many people and create 
an economic burden for society. To tackle health inequalities, it must be accepted that they exist, 
that they have significant social and economic consequences, and that they can be prevented. This 
report provides updated evidence that these inequities are real, and if not addressed, may lead to a 
greater burden of chronic disease in future years.

Cardiovascular disease and indicators of chronic kidney disease 

Compared with earlier studies, the prevalences of cardiovascular disease and indicators of chronic 
kidney disease from the Victorian Health Monitor were lower than previously reported. While the 
treatment of cardiovascular disease has advanced considerably over the past 20 years and resulted 
in a decrease in cardiovascular disease mortality rates, cardiovascular disease remains the leading 
cause of death for Australians (ABS 2010). Furthermore, the gains in mortality due to a decrease in 
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tobacco consumption, the introduction of statins and the development of preventive technology may 
be reversed with increasing rates of obesity and diabetes in the future. Evidence of this has been 
shown in several studies in other countries including Australia (Backholer et al. 2011). 

The plateauing rates of cardiovascular disease may also impact on the prevalence of chronic kidney 
disease in the future. It has been hypothesised that the prevention of cardiovascular disease, 
particularly in those with diabetes, may lead to an increase in chronic kidney disease as survival  
rates for those with diabetes improve.

Concluding remarks

The implications of these findings for Victoria are significant. While many of the diseases reported 
here appear to be plateauing, the absolute rates and numbers of people affected are high, and are 
expected to increase with population ageing and advancements in medical technology. For Victoria, 
the most obvious implication of the chronic disease burden is related to cost. A large burden of 
chronic disease will lead to an increase in direct healthcare costs. A significant chronic disease 
burden will also lead to an increase in indirect costs such as increases in carer’s costs and changes 
to employment structures. For individuals, the impact is equally as great. With greater numbers of 
people with chronic disease or risk factors for chronic disease, there is likely to be an increase in 
medication use, associated changes in social and work circumstances, increased emotional distress, 
behaviour change and an increase in the proportion of Victorians living with disability.

The latest analysis of trends in healthy ageing suggest that, along with decreases in mortality, the 
developed world is experiencing increases in disease prevalence but postponement of limitations 
and disability in those aged 85 and under (Christensen et al. 2009). This is known as healthy ageing. 
However, it has been hypothesised that current trends in obesity, as seen in this study, will reverse 
these healthy ageing trends, by increasing mortality, disease and disability. The personal and financial 
cost of this reverse in the healthy ageing trend is expected to be vast.
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A two-stage weighting process was used in the Victorian Health Monitor. In summary, person  
weight = selection or base weight (swt) x population benchmark weight (pbmark).

The selection or base weight reflects the probability of selection of the respondent. It takes  
into account: the probability of selection of the census collector district (CD); the probability of 
selection of a household within the CD; and the probability of selection of the respondent within  
the household.

Once adjustments had been made for the probability of selection of each respondent, the data 
were then benchmarked to reflect the age and gender distribution within each of the eight Victorian 
Department of Health regions. This was done based on the 2008 Victorian estimated residential 
population figures as released by the Australian Bureau of Statistics.

Selection weight 

Wbhij = the selection (base) weight for the kth person in the jth household in the ith CD, for a given 
stratum h

= 1 / ∏hi x 1/∏hij x 1/∏hijk

Where: ∏hi = probability of selection of the CD

∏hij = probability of selection of a household within the CD

∏hijk = probability of selection of the respondent within the household

and:

∏hi = mhMhi / Nh

Where: mh = number of CDs selected from stratum h

Mhi = number of people in CDi

Nh = number of people in stratum h

All households were attempted, but not all responded. Within a given CD the probability of 
responding is:

∏hij = nj / Nj

Where: nj = number of responding households in CDs

Nj = estimated total number of eligible households in CD

The probability of selection of a person within a household is:

∏hijk = 1 / nk

Where: nk = number of eligible people in a household



Victorian Health Monitor  185

Population benchmark weight
Further to the selection weight, a population benchmark component was applied to ensure that  
the adjusted sample distribution matched the 2008 estimated residential population distribution  
for the combined cross-cells of age group and sex by eight regions. The categories used for each  
of the variables were:

•	 age	group:	18–24,	25–34,	35–44,	45–54,	55–64	and	65–75	years

•	 sex:	male,	female

•	 regions:	eight	Department	of	Health	regions.

The population benchmark component was calculated by dividing the population of each  
cross-cell by the sum of the selection weight components for all respondents in the sample  
within that cross-cell.

For each cross-cell (i), the formula for this component was:

                          Ni
pbmarki = 
                   ∑ SWTij

Where: 

i = the ith cross-cell

j = the jth person in the cross-cell

Ni = the population of the ith cross-cell

∑ = means the sum for each person (j) in cross-cell (i), of

SWTij = the selection weights for each respondent (1 thru j) in the ith cross-cell

i

j

i

j
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