
“c03FactorsInfluencingHealthStatusAndBurdenOfDisease_print” — 2019/6/25 — 13:53 — page 81 — #1

3 Factors influencing health
status and burden of disease

3.1 Overview
Key knowledge
• The contribution to Australia’s health status and burden of disease of smoking, alcohol, high body

mass index, and dietary risks (underconsumption of vegetables, fruit and dairy foods; high intake of
fat, salt and sugar; low intake of fibre and iron)

VCE Health and Human Development Study Design © VCAA; reproduced by permission.

FIGURE 3.1 A range of factors provide opportunities to improve health status and burden of disease in Australia,
including healthy eating.
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KEY TERMS
Anaemia a condition characterised by a reduced ability of the body to deliver enough oxygen to the cells due to

a lack of healthy red blood cells
Antioxidants compounds in foods that neutralise free radicals
Atherosclerosis the build-up of plaque on blood vessel walls, making it harder for blood to get through
Body mass index (BMI) a statistical measure of body mass calculated by dividing weight (in kilograms) by height

(in m2). A score of 18.6–24.9 is considered a healthy weight. Between 25–29.9 is considered overweight and
30 and over is considered obese.

Cholesterol a type of fat required for optimal functioning of the body that in excess can lead to a range of health
concerns including the blocking of the arteries (atherosclerosis). Can be ‘bad’ low-density lipoprotein (LDL) or
‘good’ high density lipoprotein (HDL).

Dental caries decay of teeth caused by a breakdown in the tissues that make up the tooth
Energy dense (foods) foods that contain significant amounts of fat, carbohydrates and/or protein, therefore

contributing large amounts of energy to the diet
Fortified (foods) when a nutrient has been artificially added to food to increase its nutritional value
Free radicals molecules formed when oxygen is metabolised. Free radicals can damage healthy body cells and

increase the risk of diseases such as cardiovascular disease and cancer.
Hypertension high blood pressure
Neural tube defects conditions characterised by damage to the brain and spine, and to the nerve tissue of the

spinal cord during prenatal development. Examples include spina bifida and anencephaly.
Nutrient dense (foods) foods that contain a large amount of nutrients such as vitamins and minerals
Periodontitis a condition characterised by inflammation and infection of the tissues that support the teeth

To access key concept summaries and past VCAA exam questions, download and print the studyON: Revision and past
VCAA exam question booklet (sonr-0004).

3.2 Smoking

KEY CONCEPT Understanding the contribution of smoking to Australia’s health status and burden of disease

3.2.1 Introduction
As explored in topic 2, health status in Australia is very good and improvements continue to be made. In
2011, however, there were 4.5 million years of healthy life lost due to premature death and time lived with
illness or disability in Australia, indicating that more improvements can be made.

The most recent reliable data relating to the burden of disease caused by specific risk factors in Australia comes
from the 2011 Burden of Disease Study and is used throughout this topic. Data generally change slowly, so this
information is still relevant when used to make judgements of burden of disease in Australia today.
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FIGURE 3.2 Reducing tobacco and alcohol use could contribute
to significant health gains in Australia.

The health status of individuals
and populations is the product of
a range of factors, some of which
can be modified by behaviour and
lifestyle changes. Four factors are
particularly influential and relevant
from an Australian perspective and
will be explored in detail in the
coming sections:
• smoking
• alcohol
• high body mass index
• dietary risks (underconsumption

of vegetables, fruit and dairy
foods; high intake of fat, salt and
sugar; low intake of fibre and
iron).

Together, these factors account for over 25 per cent of the total burden of disease in Australia (figure
3.3). Being largely modifiable, these factors highlight areas where significant progress can be made in
relation to health status and burden of disease.

FIGURE 3.3 Proportion (%) of total burden attributable to selected risk factors, 2011
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Source: Adapted from AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 57.
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EXAM TIP
This study design dot point states that links must be made between the specified risk factors and health status and
burden of disease. In the previous topic, you saw that burden of disease is one way of measuring health status, so
how do you distinguish between burden of disease and health status when a question asks for impacts on one or the
other?
Burden of disease is an indicator measured in disability-adjusted life years (DALY) and DALY are calculated by

adding years of life lost (YLL) and years lost due to disability (YLD), which are the fatal and non-fatal components of
burden of disease respectively. As a result, a question asking to link to burden of disease can link to any one of these
three concepts (i.e. DALY, YLL or YLD). Health status questions on the other hand, can link to any of the health status
indicators including life expectancy, HALE, mortality and morbidity.

3.2.2 Rates and risk factors of smoking
Smoking is a practice in which a substance is burned and the resulting smoke is inhaled to be tasted and
absorbed into the bloodstream. Smoking generally relates to the use of tobacco, but can also include
marijuana and other drugs.
Rates of smoking have decreased significantly in Australia over time, from around 25 per cent in 1991

to around 13.8 per cent in 2016–17. A range of interventions contributed to this decrease, including
advertising bans; bans on smoking indoors and increasingly in outdoor public spaces; plain packaging;
price increases; restrictions on sales to minors; public education; and media campaigns (figure 3.4).

FIGURE 3.4 A range of interventions, such as smoking bans, have helped to reduce rates of tobacco smoking in
Australia
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Although rates have decreased significantly, tobacco use was responsible for 9 per cent of the total
burden of disease and injury in 2011, making it the number one preventable and modifiable risk factor
in Australia. The impact of tobacco includes the risks associated with past tobacco use, current use,
and exposure to secondhand smoke. Although males used to smoke in greater numbers, current rates of
smoking are now more equal between males and females.
The dangers of smoking were proven more than 40 years ago. Even so, people continue to smoke and die

from smoking-related conditions. Whether it is physical or mental, addiction to smoking cigarettes can be
one of the hardest addictions to overcome.
Tobacco smoking is a risk factor for a range of health concerns as shown in figure 3.5.

FIGURE 3.5 With more than 4000 chemicals in each cigarette, smoking can lead to any of these conditions and
effects.
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The burden of disease attributable to specific conditions as a result of tobacco use are shown in
figure 3.6.
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FIGURE 3.6 Burden (%) attributable to tobacco use, selected conditions, 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 171.

Smoking and cardiovascular disease
Nearly 40 per cent of all smoking-related deaths are due to cardiovascular disease. Tobacco smoke reduces
the amount of oxygen in the blood, contributing to increased blood pressure and heart rate. As well as
increasing blood pressure, chemicals in tobacco smoke speed up the process of atherosclerosis, which
significantly increases the risk of heart attack and stroke and contributes to higher mortality rates from these
conditions. Chemicals in tobacco smoke also thicken the blood, making it sticky and more likely to form
blood clots. A blood clot is a clump of blood that is required to stop bleeding in the body, but can also block
blood vessels and restrict blood flow to various parts of the body including the heart and brain.

Smoking and cancer
Tobacco smoke can cause a fault in body cells as they divide. This can lead to a tumour and, ultimately,
cancer. These faults can be caused in many parts of the body, making tobacco smoking the most preventable
risk factor for disease and death in Australia. In 2011, tobacco use was responsible for 80 per cent of lung
cancer DALY. Around half of the total burden of oesophageal cancer (54 per cent) and nearly half of the
mouth and pharyngeal cancer (46 per cent) burden was also attributed to tobacco use.

Smoking and prenatal/infant health outcomes
Tobacco use during pregnancy reduces blood flow to the baby which in turn, reduces the amount of
nutrients available for optimal development and growth, increasing the risk of having a baby with low
birth weight. Babies born with a low birth weight (under 2.5 kilograms) are more likely to have an
underdeveloped immune system, making them more susceptible to infections. They are also more likely
to suffer from premature death, which contributes to the infant and under-five mortality rates. Low birth
weight is a leading contributor to burden of disease for those aged 0–14 in Australia.

Smoking and asthma
Exposure to tobacco smoke in early life (including in the uterus) increases the risk of developing asthma.
Asthma causes the muscles in the airways to tighten and the lining of the airway becomes swollen and
inflamed, producing sticky mucous. These changes cause the airways to become narrow, making it difficult
to breathe. For those who experience asthma, exposure to tobacco smoke increases the risk of suffering an
asthma attack and can make the symptoms more difficult to control, therefore impacting on health status.
In 2011, around 10 per cent of the total asthma burden occurred as a result of tobacco smoking, mainly as a
result of non-fatal outcomes.
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FIGURE 3.7 Exposure to tobacco smoke in early life increases the risk of
developing asthma.

Smoking and respiratory disease
Tobacco smoke damages the airways, which contributes to a number of respiratory conditions including
chronic obstructive pulmonary disease (COPD). COPD was the fifth leading cause of premature death
for males and the fourth leading cause of premature death for females in 2017 (ABS, 2017). COPD is
characterised by reduced airflow into the lungs and limited ability to utilise oxygen due to damaged lung
tissue. Tobacco smoke contributes to this condition by causing inflammation of the airways and destroying
the air sacs in the lungs, where gas exchange occurs. In 2011, tobacco use was responsible for 75 per cent
of the DALY attributed to COPD.

Smoking and infectious disease
Exposure to tobacco smoke can lower immune function and increase the risk of contracting infectious
diseases such as upper respiratory tract infections and pneumonia. Children exposed to tobacco smoke
can be particularly susceptible to infections that contribute to morbidity rates and YLD among younger age
groups.

Smoking and the Australian Burden of Disease Study
Across all diseases, around 76 per cent of the total burden attributable to tobacco use was due to premature
mortality (YLL), impacting significantly on mortality rates, health-adjusted life expectancy and life
expectancy.
Some diseases caused by tobacco use are more likely to lead to death than others. For example, over

97 per cent of the attributed pancreatic, lung and oesophageal cancer burden was due to fatal outcomes
(figure 3.8a), whereas over 90 per cent of the attributable burden due to asthma was through non-fatal
outcomes.
Around 60 per cent of the disease burden attributed to tobacco was experienced by males (figure 3.8b),

reflecting the fact that males used to smoke at significantly higher rates than females and are still
experiencing more ill health as a result, even though the rates of smoking are more similar now.
Figure 3.9 shows the burden of disease attributed to tobacco in people aged 25 and over, reflecting the

ages at which most of the burden due to tobacco was experienced in the population. Cancers contributed
over 50 per cent of the disease burden attributed to tobacco between ages 55 and 74. Cardiovascular
diseases were responsible for the majority of the smoking burden below age 40 and respiratory diseases
were responsible for the majority in ages 80 and over (AHIW, 2016).
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FIGURE 3.8 Proportion (%) of burden attributable to tobacco use (top eight diseases), by fatal versus non-fatal
burden (a) and sex (b), 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 172.
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FIGURE 3.9 Burden (DALY) attributable to tobacco use by age and disease group, 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 173.

FIGURE 3.10 Summary of the impact of smoking on health status and burden of disease
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3.2 Activities
Access the Smoking weblink and worksheet in the Resources tab then complete the worksheet.

3.2 Exercise 1 TEST your knowledge
To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.

1. (a) According to figure 3.3, which three factors contributed the most to burden of disease in Australia?
(b) How much of the total burden was each responsible for?

2. (a) What is meant by ‘smoking’?
(b) Which substance is most likely to be smoked in Australia?
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3. Describe two ways that tobacco smoking contributes to disease.
4. Explain why males experience a greater burden of disease related to tobacco given that the rates of

smoking between males and females are now similar.

3.2 Exercise 2 APPLY your knowledge
1. Explain how further reducing tobacco use could impact:

(a) the burden of disease
(b) the under-five mortality rate.

2. Use figure 3.8 to answer the following questions.
(a) What proportion of the total burden due to tobacco use was the result of fatal outcomes?
(b) Which disease had an almost equal fatal and non-fatal contribution from tobacco use?
(c) What proportion of the total burden of tobacco was experienced by males compared to females?
(d) Identify the condition from which males experienced the greatest proportion of total burden due to

tobacco use compared to females.
3. Use figure 3.9 to answer the following questions.

(a) Which age group contributed the most DALY as a result of tobacco? How many DALY were contributed
by this group as a result of tobacco use?

(b) Identify the disease group that contributed the most DALY for 25–44 year olds.
4. Outline two ways that reducing tobacco use could act as a resource nationally.
5. Draw a flow chart showing two ways that smoking contributes to each of health status and burden of

disease.

3.2 Exercise 3 studyON: Past VCAA exam questions
To answer past VCAA exam questions online and to receive immediate feedback and sample responses for every
question, go to your learnON title at www.jacplus.com.au.

Digital document Smoking worksheet (doc-22680)

Weblink Smoking

3.3 Alcohol

KEY CONCEPT Understanding the contribution of alcohol to Australia’s health status and burden of disease

Alcohol consumption has been a part of human life for thousands of years. Many cultures consume
alcohol at social gatherings and it can form an integral part of ceremonies, customs and rites of passage.
In moderation, alcohol has minimal side effects. Red wine in moderation may actually have benefits for
cardiovascular health.

3.3.1 Alcohol and alcohol use disorders
Alcohol misuse relates to the excessive consumption of alcohol and includes alcoholism and binge drinking.
Alcohol misuse over a period of time can indicate the presence of an alcohol use disorder — a disease
characterised by ongoing risky alcohol consumption.

Alcoholism is when a person can’t stop drinking once they have started, or has a constant desire to drink
alcohol. Binge drinking is defined as drinking seven or more standard drinks for males or five or more
standard drinks for females in one sitting. Alcoholism is more likely to contribute to chronic conditionsPdf_Folio:90
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in the long term such as liver disease, whereas binge drinking often results in health concerns in the short
term such as road accidents, injuries, drownings and violence. An alcohol use disorder is not required for
negative health outcomes to occur as a result of alcohol consumption. Binge drinking on one occasion may
not necessarily mean the presence of an alcohol use disorder, but still increases the risk of negative health
outcomes.
Alcohol use disorders and alcohol misuse can affect health and wellbeing in a number of ways (see

figure 3.11) and significantly contributes to health status and burden of disease in Australia.

FIGURE 3.11 Some of the effects of excessive alcohol consumption
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According to the National Health Survey (2017–18), about 16 per cent of people aged 18 and over had
consumed alcohol at levels that put them at risk of long-term harm and 42 per cent had consumed alcohol
that put them at risk of short-term harm.

Alcohol and high body mass index
Alcohol contains kilojoules and therefore energy, which means it can increase the chances of an individual
gaining weight. Over a period of time, alcohol use can contribute to a person becoming overweight or
obese. Obesity is itself a risk factor for a range of other conditions such as type 2 diabetes, cardiovascular
disease and some cancers.

Alcohol and cancer
There is strong evidence that alcohol use increases the risk of a range of cancers including cancer of the
mouth, throat, stomach, bowel, liver and breast. The risk of developing cancer as a result of alcohol use
is largely influenced by the amount of alcohol the person drinks, regardless of their body weight. Cancers
are the leading cause of premature death in Australia, affecting mortality rates, DALY and life expectancy.

Alcohol and liver disease
Alcohol is filtered through the liver. Excessive consumption can cause scarring of the liver tissue, which
can lead to the liver not functioning properly and toxins remaining in the body. Over time, this can lead to
chronic liver diseases such as cirrhosis of the liver.

Alcohol and injuries

FIGURE 3.12 Car crashes are much more likely when the driver
has been consuming alcohol.

The behaviour of those affected by
alcohol can change, putting a strain on
relationships and increasing the risk of
mental health issues such as depression
and associated outcomes including
suicide and self-harm. Those under
the influence of alcohol are also more
likely to act impulsively and take risks
such as drink driving and displaying
aggression, which increases morbidity
and mortality from of injuries and
violence.

Judgement and motor control are
affected by alcohol use. As a result,
falls and road traffic injuries are a
significant cause of burden of disease
attributable to alcohol use.

Alcohol and mental health issues
Although there is a relationship between problem drinking and mental health and wellbeing (with problem
drinkers more likely to have mental health issues and vice versa), the causal factor (mental illness or
drinking) has not been established. Alcohol is a depressant, and some studies suggest that people with
depressive symptoms are more likely to misuse alcohol and develop alcohol dependence in their younger
years. Regardless of the cause of the relationship, alcohol use is associated with greater risk of suicide and
self-inflicted injuries.
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Alcohol and prenatal infant health outcomes
Alcohol consumption while pregnant impacts health status in a number of ways, including increasing the
risk of premature birth, low birth weight and foetal alcohol spectrum disorder (FASD). FASD is an umbrella
term that describes a range of conditions that can occur in children exposed to alcohol before birth.

Alcohol and the Australian Burden of Disease Study
In 2011, alcohol use was responsible for 5.1 per cent of the total burden of disease and injury, making it the
third leading risk factor behind tobacco use and high body mass index.
Alcohol use contributed to the burden for a large number of diseases and injuries. It was responsible for

the entire burden due to alcohol use disorders, 28 per cent of the burden due to road traffic injuries, 24 per
cent of the burden due to chronic liver disease and 23 per cent of the burden due to suicide and self-inflicted
injuries (figure 3.13).

FIGURE 3.13 Burden (%) attributable to alcohol use, selected conditions, 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 174.

Of the burden attributable to alcohol consumption, around 61 per cent was due to fatal outcomes and
around 39 per cent due to non-fatal outcomes (figure 3.14a). Some causes of burden of disease brought
about by alcohol use are more likely to lead to death than others. For example, 100 per cent of the attributed
stroke burden was due to fatal outcomes, whereas just under 90 per cent of the attributable burden due to
alcohol use disorders were through non-fatal outcomes.
Overall, males experienced 71 per cent of the burden attributed to alcohol use. This proportion, however,

was much higher in suicide and self-inflicted injuries (89 per cent) and poisoning (88 per cent), falls (86
per cent), road traffic injuries — motor vehicle occupants (78 per cent) and chronic liver disease (69 per
cent). Females accounted for a much greater proportion of the stroke and coronary heart disease burden
attributable to alcohol use (figure 3.14b).
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FIGURE 3.14 Proportion (%) of burden attributable to alcohol use (top eight diseases), by fatal versus non-fatal
burden (a) and sex (b), 2011

0 20 40 60 80 100

Road traffic injuries — motor vehicle occupants

Chronic liver disease

Poisoning

Suicide and self-inflicted injuries

Stroke
(a)

(b)

Coronary heart disease

Falls

Alcohol use disorders

Total

Fatal

Non-fatal

Male

Females

0 20 40 60 80 100

Road traffic injuries — motor vehicle occupants

Chronic liver disease

Poisoning

Suicide and self-inflicted injuries

Stroke

Coronary heart disease

Falls

Alcohol use disorders

Total

100.0

98.9

98.8

96.3

84.3

71.9

35.7

11.9

0.0

1.1

1.2

3.7

15.7

28.1

64.3

88.1

38.7

88.5

88.4

86.1

78.0

74.7

69.0

36.9

31.3

70.9

11.5

11.6

13.9

22.0

25.3

31.0

63.1

68.7

29.1

61.3
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The burden attributed to alcohol differs across the lifespan (figure 3.15). After the age of 55, there
is a significant decrease in the DALY attributed to alcohol use. Injuries and mental and substance use
disorders contribute the majority of the burden up to the age of 55. After 55, the burden contributed by these
conditions decreases and the burden attributed to cancer increases.
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FIGURE 3.15 Burden (DALY) attributable to alcohol use by age and disease group, 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 175.

FIGURE 3.16 Summary of the impact of alcohol on health status and burden of disease
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3.3 Activity
Access the Impacts of alcohol weblink and worksheet in the Resources tab then complete the worksheet.

3.3 Exercise 1 TEST your knowledge
To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.

1. Explain the difference between alcohol misuse and an alcohol use disorder.
2. Explain the difference between alcoholism and binge drinking.
3. Explain how alcohol can impact health and wellbeing in both the short and long term.
4. Explain how alcohol consumption can contribute to obesity.
5. Describe two ways that alcohol use contributes to disease.

3.3 Exercise 2 APPLY your knowledge
1. Explain how reducing alcohol use could impact:

(a) the burden of disease
(b) morbidity rates.

2. Use figure 3.14 to answer the following questions.
(a) What proportion of the total burden due to alcohol use was the result of non-fatal outcomes?
(b) For which disease was the fatal proportion of alcohol use the greatest?
(c) What proportion of the total burden of alcohol was experienced by males compared to females?
(d) Identify the condition from which males experienced the greatest proportion of total burden due to

alcohol use compared to females.
3. Use figure 3.15 to answer the following questions.

(a) Which age group contributed the most DALY as a result of alcohol? How many DALY were contributed
by this group as a result of alcohol use?

(b) Outline the difference in the diseases contributing to alcohol-related DALY for 15–19 year olds compared
to 90–94 year olds.

4. Explain how reducing alcohol use could act as a resource for individuals.
5. Draw a flow chart showing two ways that alcohol use contributes to each of health status and burden of

disease.

3.3 Exercise 3 studyON: Past VCAA exam questions
To answer past VCAA exam questions online and to receive immediate feedback and sample responses for every
question, go to your learnON title at www.jacplus.com.au.

Digital document Impacts of alcohol worksheet (doc-22681)

Weblink Impacts of alcohol

3.4 High body mass index

KEY CONCEPT Understanding the contribution of high body mass index to Australia’s health status and
burden of disease

Pdf_Folio:96

96 Jacaranda Key Concepts in VCE Health & Human Development Units 3 & 4 Sixth Edition

UNCORRECTED PAGE PROOFS



“c03FactorsInfluencingHealthStatusAndBurdenOfDisease_print” — 2019/6/25 — 13:53 — page 97 — #17

Body mass relates to the amount of body weight an individual is carrying. Generally, assessments about
body mass are made using the body mass index (BMI) and waist circumference measurements.

BMI provides a height-to-weight ratio and is calculated using the following formula:

BMI = Weight (kg)
[Height (m)]2

So, for someone who is 182 centimetres tall and weighs 88 kilograms:

BMI =
88

(
kg

)
[1.82 (m)]2

=
88

3.31
= 26.6

The BMI score of adults is compared to classifications to determine whether an individual is considered
underweight, in the healthy weight range, overweight or obese. These figures are shown in table 3.1.

TABLE 3.1 BMI classifications for adults

BMI Classification

Under 18.5 Underweight

18.6–24.9 Healthy weight

25–29.9 Overweight

30 and over Obese

High body mass index refers to a weight that
is above a healthy range (i.e. 25 and above).
People with a high BMI are classified as either
overweight or obese.
However, BMI doesn’t take fat distribution

into account. Research has shown that those
with a higher proportion of abdominal fat are
more at risk of disease and illness compared
to those with a lower proportion of abdominal
fat. For this reason, waist circumference is
increasingly being used as an indicator of the health risks associated with high body mass. Although waist
circumference is being used more often, BMI remains a useful indicator, especially for populations and
groups, and is the measure used by the Australian government to determine high body mass.
High body mass index is of particular concern in Australia as rates have been increasing steadily over

time. According to the ABS National Health Survey, for Australian adults 18 years and over, the prevalence
has increased over time from 56.3 per cent in 1995 to 67 per cent in 2017–18 (see figure 3.17). For
Australian children, there has been an increase in the proportion of 5–17 year olds who were overweight
or obese since 1995, with around 25 per cent of children classified overweight or obese in 2017–18.
High body mass index can increase the risk of a number of conditions as outlined below:

High body mass index and cardiovascular disease
High body mass index usually means there is a greater strain on the heart, which increases the risk of
hypertension and of high levels of cholesterol in the blood. This increases the rate of atherosclerosis and
the risk of cardiovascular disease. High body mass also increases the risk of an irregular heartbeat. Two
common types caused by high body mass are atrial fibrillation and atrial flutter.

High body mass index and cancer
There is a relationship between high body mass index and the rates of some cancers, including colorectal
cancer and breast cancer.
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FIGURE 3.17 Persons aged 18 years and over — proportion overweight or obese, 1995 to 2017–18
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Source: National Health Survey: First Results, 2017–18.

FIGURE 3.18 High body mass index contributes to a range of health concerns.
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High body mass index and kidney disease
High body mass index increases the risk of high blood pressure and type 2 diabetes, which are two
significant risk factors for kidney disease.
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High body mass index and type 2 diabetes

FIGURE 3.19 High body mass
index is a major risk factor for
cardiovascular disease, one of the
leading causes of morbidity and
mortality in Australia.

In type 2 diabetes the pancreas does not produce enough insulin,
or the body cannot use the insulin effectively (known as insulin
resistance). High body mass index is the greatest risk factor
for type 2 diabetes. Type 2 diabetes used to be associated with
adulthood, but increasing rates of high body mass index among
children has seen rates increase in younger age groups.

High body mass index and arthritis and osteoporosis
High body mass index puts more pressure on joints, which can
increase the chances of developing arthritis. Current research
also indicates that high body mass index can increase the risk
of osteoporosis.

High body mass index and asthma
Children with a high body mass index have a greater risk of
developing asthma than children with a healthy body mass.

High body mass index and mental health issues
High body mass index can contribute to conditions such as anxiety
and depression. Children with high body mass index can be
particularly susceptible to these conditions, thereby contributing
significantly to morbidity and YLD among younger age groups.

High body mass index and maternal health conditions
Pregnant women with high body mass index are more susceptible to a range of pregnancy-related
conditions such as high blood pressure and gestational diabetes. High body mass index is also a risk factor
for maternal mortality.

High body mass index and the Australian Burden of Disease Study
In 2011, high body mass contributed 5.5 per cent of all disease and injury burden in Australia, ranking
as the second highest risk factor behind tobacco use. High body mass contributed to the burden for a
number of diseases, including contributing 52 per cent of the diabetes burden, 38 per cent of the chronic
kidney disease burden, 23 per cent of the coronary heart disease burden and 17 per cent of the stroke burden
(figure 3.20).

FIGURE 3.20 Burden (%) attributable to high body mass, selected conditions, 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 182.
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Around three-quarters of the DALY attributable to high body mass was due to fatal outcomes
(figure 3.21a), therefore impacting significantly on life expectancy, mortality rates and YLL. Most
conditions had a greater proportion of fatal burden, except for diabetes which had a similar fatal and
non-fatal contribution; and atrial fibrillation and flutter, which mainly had a non-fatal contribution.

Males experienced nearly 60 per cent of the burden due to high body mass (figure 3.21b) and made up a
greater proportion of the burden for most conditions. This contributed to the difference in life expectancy
and HALE between males and females.

FIGURE 3.21 Proportion (%) of burden attributable to high body mass (top eight diseases), by fatal versus
non-fatal burden (a) and sex (b), 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 183.

The diseases attributable to high body mass by age group are shown in figure 3.22. The total burden due
to high body mass increased with age, reaching a peak in the 60–64 age group.
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FIGURE 3.22 Burden (DALY) attributable to high body mass by age and disease group, 2011
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FIGURE 3.23 Summary of the impact of high body mass index on health status and burden of disease
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3.4 Exercise 1 TEST your knowledge
To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.

1. Explain what is meant by BMI and how it is measured.
2. Which classification would individuals with the following BMI have?

(a) BMI of 26 (b) BMI of 30 (c) BMI of 21
3. Describe two ways that high body mass index contributes to disease.
4. Explain two ways that high body mass index can impact the health status of children.
5. Outline the relationship between abdominal fat and disease.
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3.4 Exercise 2 APPLY your knowledge
1. Explain two reasons why high body mass index is of particular concern in Australia.
2. Using data from figure 3.17, draw two conclusions relating to overweight and obesity in Australia.
3. Explain how reducing body mass index could impact:

(a) years of life lost (YLL)
(b) morbidity rates.

4. Use figure 3.21 to answer the following questions:
(a) What proportion of the total burden due to high body mass was the result of fatal outcomes?
(b) For which disease was the fatal proportion of high body mass the greatest?
(c) For which disease did females have the greatest proportion of burden of disease due to high body mass

compared to males?
(d) What proportion of the total burden of high BMI was experienced by females compared to males?

5. Use figure 3.22 to answer the following questions:
(a) Describe the change in total DALY contribution between the ages of 25 and 100+.
(b) Which disease group contributed the most to DALY for 60–64 year olds? Approximately how many DALY

were contributed by this disease in this age group?
6. Ava is a seven-year-old who attends primary school. She has been steadily gaining excess weight over the

previous two years and is now classified as obese. Discuss how Ava’s weight could affect her social and
emotional health and wellbeing.

7. Explain how reducing high body mass index could act as a resource nationally.
8. Draw a flow chart showing two ways that high body mass index contributes to each of health status and

burden of disease.

3.4 Exercise 3 studyON: Past VCAA exam questions
To answer past VCAA exam questions online and to receive immediate feedback and sample responses for every
question, go to your learnON title at www.jacplus.com.au.

3.5 Underconsumption of vegetables, fruit and
dairy foods

KEY CONCEPT Understanding the contribution of underconsumption of vegetables, fruit and dairy foods to
Australia’s health status and burden of disease

FIGURE 3.24 Consuming a variety of vegetables
has a range of health benefits.

Dietary risks have emerged as some of the most
significant preventable risk factors impacting health
status in Australia. Of particular concern is:
• underconsumption of vegetables, fruit and dairy

foods (subtopic 3.5)
• high intake of fat, salt and sugar (subtopic 3.6)
• low intake of fibre and iron (subtopic 3.7).

3.5.1 Underconsumption of
vegetables
Vegetables are nutrient dense. They are high in
minerals and vitamins (such as magnesium, vitamin
C and folate), low in kilojoules, and high in dietary
fibre and antioxidants.
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Eating a range of vegetables increases the variety and amount of vitamins and minerals consumed. Many
of these nutrients promote adequate functioning of body systems, including immune system function, which
can reduce the incidence of conditions such as cancer, cardiovascular disease and neural tube defects.
Conversely, underconsumption of vegetables is associated with higher rates of conditions (see figure 3.25).

FIGURE 3.25 Underconsumption of vegetables contributes to a number of health concerns.
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Underconsumption of vegetables and high body mass index
As already discussed, high body mass index contributes significantly to burden of disease in Australia by
increasing the risk of cardiovascular disease, type 2 diabetes, kidney disease and some cancers. Consuming
vegetables instead of energy dense foods can assist with weight management and reduce the risk of high
body mass index. Vegetables are also a rich source of fibre, which further assists in reducing the risk of
weight gain and some cancers such as colorectal cancer. (The benefits of fibre will be explored in more
detail in subtopic 3.7.) Underconsumption of vegetables is therefore a risk factor for high body mass index.

Underconsumption of vegetables and cardiovascular disease and cancer
Vegetables are also a source of antioxidants; these work to reduce the impact of free radicals in the body.
Free radicals are molecules that can damage body cells and increase rates of morbidity and mortality due
to conditions such as cardiovascular disease and cancer. The antioxidants in vegetables target free radicals
and eliminate them from the body, thereby reducing the burden of disease associated with cardiovascular
disease and cancer. Underconsumption of vegetables often means that antioxidant consumption is also low,
increasing the risk of these conditions.
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Underconsumption of vegetables and neural tube defects
Nutrients found in vegetables, such as folate, play a significant role in the development of the brain and
spinal cord during the prenatal stage of the lifespan. Underconsumption of vegetables before and during
pregnancy increases the risk of neural tube defects such as spina bifida which contributes to mortality and
morbidity in Australia, particularly among infants.

Underconsumption of vegetables and the Australian Burden of Disease Study
In 2011, a diet low in vegetables was responsible for 1.4 per cent of all the disease and injury burden in
Australia. A diet low in vegetables was responsible for 21 per cent of the total burden due to laryngeal,
mouth and pharyngeal cancer. It was also responsible for 17 per cent of the stroke burden and 10 per cent
of the coronary heart disease burden (figure 3.26).

FIGURE 3.26 Burden (%) attributable to low vegetable intake, selected conditions, 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 196.

The fatal component was responsible for 83 per cent of the total burden attributable to a diet low in
vegetables (figure 3.27a), and around 62 per cent of the total burden attributed to a diet low in vegetables
was experienced by males (figure 3.27b). Stroke was the only disease outcome where the contribution to
burden was similar for males and females (figure 3.27b).
Cardiovascular diseases, mainly stroke and coronary heart disease, made up the majority of the burden

attributable to a diet low in vegetables across all age groups (figure 3.28). The overall number of DALY due
to low vegetable intake increased with age, with an initial peak at 60–64 years. Overall burden decreased
slightly for the 65–69 age group, before steadily increasing and reaching a second peak at age 80–84.
The overall burden decreased significantly after age 84, reflecting a decrease in the population in these
age groups.
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FIGURE 3.27 Proportion (%) of burden attributable to low vegetable intake (top eight diseases), by fatal versus
non-fatal burden (a) and sex (b), 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 197.

FIGURE 3.28 Burden (DALY) attributable to underconsumption of vegetables by age and disease group, 2011
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FIGURE 3.29 Those in the 80–84 age group contribute the most
DALY attributable to a low intake of vegetables.

FIGURE 3.30 Summary of the impact of underconsumption of vegetables on health status and burden of disease
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3.5.2 Underconsumption of fruit
Like vegetables, fruits provide a range of essential nutrients including vitamins, minerals and fibre, while
being low in fat and a good source of antioxidants. As a result, underconsumption of fruit reduces adequate
function of body systems and increases the risk of conditions (figure 3.31).

The greatest benefits occur when individuals consume a range of raw, whole fruits as these varieties
provide the greatest amount and combination of nutrients. Fruit juice is often high in sugar and does not
contain the same level of fibre as whole fruits and should therefore be consumed in moderation.

Underconsumption of fruit and high body mass index
People who eat adequate amounts of fruit are likely to feel full for longer and are therefore less likely
to consume energy dense foods. This assists in protecting against weight gain, high body mass index
and associated conditions such as cardiovascular disease, type 2 diabetes and some cancers. Conversely,
underconsumption increases the risk of these conditions.
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FIGURE 3.31 Underconsumption of fruit contributes to a number of health concerns.
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FIGURE 3.32 Fruits such as raspberries are a rich
source of fibre.
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Underconsumption of fruit and cardiovascular disease, cancers and neural tube defects
By containing relatively high amounts of nutrients including vitamins, minerals and fibre, while being low
in fat and a good source of antioxidants, fruit plays similar roles in the body as vegetables. As a result,
underconsumption of fruit also increases the risk of conditions such as cardiovascular disease, cancers and
neural tube defects.

Underconsumption of fruit and the Australian Burden of Disease Study
In 2011, underconsumption of fruit was responsible for 2 per cent of all the disease and injury burden in
Australia. Specifically, underconsumption of fruit was responsible for 20 per cent of the burden due to
mouth and pharyngeal cancer, oesophageal cancer and laryngeal cancer. A diet low in fruit also contributed
to 18 per cent of the stroke burden and 12 per cent of the coronary heart disease burden (figure 3.33).

FIGURE 3.33 Burden (%) attributable to low fruit intake, selected conditions, 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 194.

Overall, 86 per cent of the attributable burden of a diet low in fruit was due to fatal burden. Most diseases
caused by low fruit intake had a significantly higher proportion of fatal outcomes as opposed to non-fatal
outcomes. The fatal contribution ranged from 98.4 per cent for oesophageal cancer to around 80 per cent for
coronary heart disease (figure 3.34a).
Around 65 per cent of the disease burden attributed to underconsumption of fruit was experienced by

males. Males experienced 71 per cent of the burden due to coronary heart disease caused by a diet low in
fruit, but rates of stroke due to underconsumption of fruit were similar for males and females. The burden of
cancers caused by lack of fruit intake was more likely to be experienced by males (figure 3.34b).
In 2011, cardiovascular diseases made up the majority of the burden attributable to underconsumption

of fruit in all ages (figure 3.35). The overall number of DALY increased with advancing age, and peaked
at ages 60–64. This number decreased slightly after age 65 before decreasing dramatically from 85
years of age.
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FIGURE 3.34 Proportion (%) of burden attributable to underconsumption of fruit (top eight diseases), by fatal
versus non-fatal burden (a) and sex (b), 2011
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FIGURE 3.35 Burden (DALY) attributable to underconsumption of fruit by age and disease group, 2011
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FIGURE 3.36 Summary of the impact of underconsumption of fruit on health status and burden of disease
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3.5.3 Underconsumption of dairy
Dairy refers to milk, cheese and yoghurt created from animal milk. In Australia, the most common forms of
dairy are products made using cow’s milk, but varieties made using the milk from goats and sheep are also
commonly available.
Some Australians, particularly younger people, reduce their dairy intake as they believe that these foods

contribute to weight gain. However, there is insufficient evidence to support this claim.
Around 5 per cent of the population experience dairy intolerance, which is a reduced ability to digest

lactose, a type of sugar found in dairy products. For affected individuals, fortified milk substitutes such as
soy or almond milk can satisfy dairy needs, but are not technically a type of dairy and will therefore not be
considered in this section.

FIGURE 3.37 Calcium in dairy
products helps to build peak
bone mass and reduce the risk
of osteoporosis, a condition
characterised by weak bones.
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Underconsumption of dairy and osteoporosis
The main nutritional contribution of dairy is the provision of
calcium, a mineral essential for a range of functions in the human
body including the strengthening of bones and the prevention of
osteoporosis — a bone disease characterised by weak, porous
bones that are susceptible to fracture.
Dairy is also a rich source of other nutrients, and research has

shown that underconsumption of dairy acts to increase morbidity
and mortality in relation to a range of other conditions including
cardiovascular disease, colorectal cancer, type 2 diabetes and
dental caries.

Underconsumption of dairy and cardiovascular disease
Underconsumption of dairy has been associated with increased
risk of coronary heart disease, hypertension and stroke.

Underconsumption of dairy and colorectal cancer
According to the Australian Dietary Guidelines, recent evidence
suggests that people who regularly consume more than one serve
of dairy products each day (particularly milk) have a reduced
risk of developing colorectal cancer. Underconsumption of dairy
therefore increases the risk.
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FIGURE 3.38 Cow’s
milk is a rich source of
calcium.

Underconsumption of dairy and type 2 diabetes
A 10-year study of 3000 overweight adults found that the underconsumption
of milk and other milk products and consuming refined sugars and
carbohydrates instead, may increase the risk of overweight young adults from
developing type 2 diabetes.

Underconsumption of dairy and dental caries
Underconsumption of dairy often means teeth are not as strong as they could
be, increasing the risk of dental caries.

Underconsumption of dairy and the Australian Burden
of Disease Study
Data specifically relating to the burden of disease attributable to
underconsumption of dairy are not available. Therefore, data relating to
underconsumption of milk, and conditions attributed to the underconsumption
of dairy, will be explored.
• In 2011, underconsumption of milk was linked to 0.2 per cent of the

total burden of disease in Australia, much of which was through
the relationship between milk and osteoporosis.

• In 2017–18, 3.8 per cent (or just over 900 000) of Australians experienced
osteoporosis. Women overall were twice as likely to experience
osteoporosis as males, and five times more likely in the 55 and over age group
(figure 3.39).

FIGURE 3.39 Proportion of males and females with osteoporosis, 2017–18
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FIGURE 3.40 Summary of the impact of underconsumption of dairy on health status and burden
of disease
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3.5 Exercise 1 TEST your knowledge
To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.

1. Complete the following table:

Impact on health status Impact on burden of disease

Underconsumption of vegetables

Underconsumption of fruit

Underconsumption of dairy

2. Explain what is meant by:
(a) nutrient dense foods
(b) energy dense foods.

3. Briefly explain how antioxidant intake can promote health status.
4. Explain why individuals should consume whole fruits instead of fruit juice.
5. (a) Explain what is meant by ‘dairy’.

(b) Which nutrient is dairy a rich source of?
(c) Outline why this nutrient is important for good health and wellbeing.

3.5 Exercise 2 APPLY your knowledge
1. Use figure 3.27 to answer the following questions.

(a) What proportion of the total burden due to Underconsumption of vegetables was the result of fatal
outcomes?

(b) For which disease was the fatal proportion of Underconsumption of vegetables the greatest?
(c) For which disease did males and females have a similar proportion of burden of disease due to

Underconsumption of vegetables?
(d) What proportion of the total burden of Underconsumption of vegetables was experienced by males

compared to females?
2. (a) According to figure 3.28, which disease contributed the most to DALY due to Underconsumption of

vegetables?
(b) Discuss how Underconsumption of vegetables contributes to the disease identified in part (a).

3. Suggest reasons for low vegetable consumption in people aged 80–84.
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4. (a) According to figure 3.34, what proportion of the burden associated with underconsumption of fruit was
attributed to females?

(b) For which disease did females experience the greatest proportion of burden of disease compared to
males?

5. Outline one trend shown in figure 3.39.

3.5 Exercise 3 studyON: Past VCAA exam questions
To answer past VCAA exam questions online and to receive immediate feedback and sample responses for every
question, go to your learnON title at www.jacplus.com.au.

3.6 Dietary risks of high intake of fat, salt and sugar

KEY CONCEPT Understanding the contribution of high intake of fat, salt and sugar to Australia’s health
status and burden of disease

3.6.1 High intake of fat
Fats (sometimes referred to as lipids) play a number of roles in relation to health and wellbeing. Most
people get enough fats in their diet. In fact, Australians are more likely to overconsume than underconsume
this nutrient, and this can have detrimental effects on health and wellbeing (see figure 3.41).

FIGURE 3.41 High intake of fat contributes to a number of health concerns.
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Although fats are an important part of a balanced diet, there are different types of fats and some are
healthier than others (see figure 3.42).

FIGURE 3.42 The different types of fat

Fats

Healthier fats Unhealthy fats

Saturated TransPolyunsaturatedMonounsatured

High intake of fat and high body mass index
One of the primary functions of fat is to act as a fuel for energy production. All fats can be used as a fuel
source for energy production and will contribute to weight gain if the energy provided by them is not
used. Excessive consumption of any type of fat can therefore contribute to high body mass index and the
associated conditions that were explored in subtopic 3.4.

Overconsumption of fats impacts health status in Australia as many people consume too much of this
nutrient, especially saturated fat. The greatest impact of overconsumption of fat is in relation to high body
mass, which increases morbidity and mortality in relation to cardiovascular disease, type 2 diabetes and
some cancers.

FIGURE 3.43 High cholesterol
can contribute to atherosclerosis
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High intake of fats and cardiovascular disease
The other impact of overconsumption of saturated and trans fats on
health status is in relation to high cholesterol levels.

One of the main differences between the types of fat is in the way
they impact cholesterol levels in the bloodstream. There are two
types of cholesterol:
• low-density lipoprotein (LDL), also known as

‘bad’ cholesterol
• high-density lipoprotein (HDL), also known as

‘good’ cholesterol.
When there is too much LDL in the blood, it tends to be deposited

on the walls of the blood vessels, giving the blood less room to
travel to the cells. When this occurs, the cholesterol deposits allow
other substances (such as calcium) to become embedded, which
leads to hardening and narrowing of the arteries. This condition is
known as atherosclerosis (see figure 3.43). Atherosclerosis is the
main underlying factor in most types of cardiovascular disease,
including coronary heart disease and stroke, as it makes the heart
work harder and can eventually cut off blood supply completely.
High-density lipoprotein can slow the process of atherosclerosis,
therefore reducing the risk of heart disease and stroke.
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Saturated and trans fats are sometimes known as ‘bad’ fats because they increase LDL cholesterol levels
in the blood and therefore increase the risk of cardiovascular disease. Trans fats can also decrease levels of
HDL cholesterol, further increasing the risk of heart disease and stroke.
Monounsaturated and polyunsaturated fats are often considered to be healthier fats because they can

reduce the levels of LDL cholesterol in the body and therefore reduce the risk of cardiovascular disease.
Polyunsaturated fats can also help increase HDL cholesterol and reduce blood clots and inflammation,
which further decreases the risk of heart disease and stroke.

High intake of fat and type 2 diabetes
In addition to increasing the risk of cardiovascular disease, diets high in saturated and trans fats have
been shown to interfere with the function of cell membranes, increasing the impact of impaired glucose
regulation and the risk of type 2 diabetes.

High intake of fat and colorectal cancer
Although saturated and trans fat can increase the risk of high body mass index, which is a risk factor for
colorectal cancer, excessive intake also appears to increase the risk of colorectal cancer directly (that is,
even in people who have normal body mass).

High intake of fat and the Australian Burden of Disease Study
In 2011, high cholesterol was responsible for 2.4 per cent of the total burden of disease in Australia,
including 16 per cent of the burden due to cardiovascular disease. The majority (80 per cent) of the burden
was due to premature mortality. Males accounted for 65 per cent of the total burden (figure 3.44b).

FIGURE 3.44 Proportion (%) of burden attributable to high cholesterol, by fatal versus non-fatal burden (a) and
sex (b), 2011
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Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 188.

Coronary heart disease was responsible for the majority of DALY attributable to high cholesterol. The
total number of DALY caused by high cholesterol gradually increased with age until reaching a peak in the
60–64 age group. There was a gradual decrease with age from then (figure 3.45).
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FIGURE 3.45 Burden (DALY) attributable to high cholesterol by age and disease, 2011
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FIGURE 3.46 Summary of the impact of high intake of fat on health status and burden of disease
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3.6.2 High intake of salt
One of the main components of salt is sodium. Like fat, sodium is required for optimal human functioning
but too much can contribute to negative health outcomes (see figure 3.47).
In high-income countries like Australia, salt from processed foods is the major source of sodium for most

people (figure 3.48).
Most Australians get more than enough sodium in their diet. According to the Better Health Channel,

the average Australian consumes eight to nine times the amount of sodium they need for good health and
wellbeing.
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FIGURE 3.47 High intake of salt contributes to a number of health
concerns.

FIGURE 3.48 Processed foods are often high in salt. Checking
the label for the amount of sodium present is often the best way to
determine which foods have lower levels of salt.

High intake of salt and hypertension
High levels of sodium in the body can draw excess fluid out of the cells. This increases blood volume and
contributes to hypertension (figure 3.49).

High intake of salt and cardiovascular disease
A high intake of salt can lead to cardiovascular disease. Increased blood volume and hypertension force
the heart to work harder. Heart failure can result if the heart cannot keep up with demand from the body.
Hypertension associated with excess sodium intake contributes to higher rates of stroke and heart attack.
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FIGURE 3.49 Excess sodium increases blood volume and
contributes to hypertension – a major risk factor for heart attack.

High intake of salt and osteoporosis
Excess sodium causes calcium to be excreted in urine, which can lead to the demineralisation of bones and
osteoporosis.

High intake of salt and the Australian Burden of Disease Study
According to the Australian Institute of Health and Welfare and the ABS:
• Overconsumption of salt was responsible for 0.3 per cent of the total burden of disease in Australia in

2011.
• In 2017–18, around 23 per cent of adults, or 4.3 million people, had measured high blood pressure,

excluding those taking medication.
• High blood pressure was more common in men (25.4 per cent) than in women (20.3 per cent), except

among people aged 75 and over (45.4 per cent in women and 44.6 per cent in men).
• The proportion with high blood pressure increased with age, from 6 per cent for people aged 18–24

years to 45 per cent for people aged 75 and over (figure 3.50).

FIGURE 3.50 Proportion of persons aged 18 years of over with high blood pressure
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FIGURE 3.51 Summary of the impact of high intake of salt on health status and burden of disease
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3.6.3 High intake of sugar
Sugars are a type of carbohydrate found naturally in some foods such as fruit and honey, and added to
many processed foods such as confectionary, sugar-sweetened soft drinks and cordials, fruit drinks, vitamin
waters, energy and sports drinks (figure 3.53).

FIGURE 3.52 High intake of sugar contributes to a number of health concerns.
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High intake of sugar and high body mass index FIGURE 3.53 Sweetened
beverages, such as
these sports drinks,
have emerged as one
of the main sources of
sugar for Australians.

Sugars are required as a fuel for energy production but, if eaten in excess, they
are stored as adipose (fat) tissue. Over time, this can lead to weight gain and
high body mass index. High body mass index contributes to health status and
burden of disease in a number of ways (see subtopic 3.4).

High intake of sugar and dental caries and dental disease
As well as providing a fuel for energy production, sugars provide a food
source for bacteria in the mouth. These bacteria produce acids that can
contribute to dental decay and the development of dental caries, which is a
significant contributor to morbidity among children in Australia (figure 3.54).
Dental caries can impact mental health and wellbeing as a result of reduced
self-esteem if the individual’s appearance is altered. If left untreated, diseases
such as periodontitis can occur. Periodontitis is a condition characterised by
inflammation and infection of the tissues that support the teeth. In the long
term, periodontitis can lead to the loosening and loss of teeth.
Over the past 15 years, research has established links between poor oral

health (especially periodontitis) and a range of serious diseases that contribute
significantly to burden of disease in Australia including heart disease, stroke,
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severe infections, kidney disease, oral cancers and dementia (Dental Health Services Victoria, 2011). The
causal relationship between oral health and chronic disease is the subject of ongoing research.

FIGURE 3.54 Overconsumption of sugar is a risk factor for dental
caries, a major cause of morbidity for children.

FIGURE 3.55 Summary of the impact of high intake of sugar on health status and burden of disease
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3.6 Exercise 1 TEST your knowledge
To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.

1. Identify the four types of fat.
2. Briefly explain the difference between LDL and HDL cholesterol.
3. (a) Explain the process of atherosclerosis.

(b) Explain how atherosclerosis contributes to cardiovascular disease.
4. (a) Which two fats are considered the ‘bad’ fats? Why?
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5. Complete the following table:

Impact on health status Impact on burden of disease

High intake of fat

High intake of salt

High intake of sugar

3.6 Exercise 2 APPLY your knowledge
1. Use figure 3.44 to answer the following questions:

(a) What proportion of the total burden due to high cholesterol was as a result of fatal outcomes?
(b) For which disease was the fatal proportion of high cholesterol the greatest?
(c) For which disease did males and females have the most similar proportion of burden of disease due to

high cholesterol?
(d) What proportion of the total burden of high cholesterol was experienced by males compared to females?

2. (a) According to figure 3.45, which disease contributed the most to DALY due to high cholesterol?
(b) Discuss how high cholesterol contributes to the disease identified in part (a).

3. (a) Using data from figure 3.50, describe the change in the proportion of those with hypertension as age
increases.

(b) Explain how the difference in rates of hypertension between those aged 18–24 and those aged 75 and
over could contribute to differences in health status between these two groups.

3.6 Exercise 3 studyON: Past VCAA exam questions
To answer past VCAA exam questions online and to receive immediate feedback and sample responses for every
question, go to your learnON title at www.jacplus.com.au.

3.7 Dietary risks of low intake of fibre and iron

KEY CONCEPT Understanding the contribution of low intake of fibre and iron to Australia’s health status and
burden of disease

FIGURE 3.56 Bran, which is found in many
breakfast cereals, is a good source of fibre.
Unfortunately, too few people get enough of it.

3.7.1 Low intake of fibre
Fibre is a type of carbohydrate that is required for
optimal health and wellbeing. Found in all foods
of plant origin, fibre does not get absorbed by the
body. Rather, it travels through the digestive system,
promoting feelings of fullness and assisting in keeping
the digestive tract clean by adding bulk to faeces.
Two types of fibre are essential for good health and

wellbeing: soluble and insoluble. Soluble fibre (found
in foods such as oats) absorbs water. If left in a bowl of
water, oats will absorb moisture and turn into a mushy,
gel-like substance. Other good sources of soluble fibre
include fruits, vegetables, barley, seed husks, flaxseed,
dried beans, lentils, peas, soy milk and soy products.
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Insoluble fibre does not absorb moisture. The peels of fruit and vegetables are sources of insoluble fibre
and, if left in a bowl of water, will not change in texture. Other good sources of insoluble fibre include
wheat bran, corn bran, rice bran, nuts, seeds, dried beans and wholegrain foods.

Most Australians do not consume enough fibre. On average, most Australians consume 20–25 grams of
fibre daily. The Heart Foundation recommends that adults should aim to consume approximately 25–30
grams daily.

FIGURE 3.57 Low intake of fibre contributes to a number of health concerns.

Low intake of fibre and high body mass index
Both types of fibre travel through the digestive system without being absorbed by the body. This promotes
feelings of fullness, which means that low intake can contribute to overeating and high body mass index.
(The impacts of high body mass were explored in subtopic 3.4.)
By absorbing water, soluble fibre forms a mushy, gel-like substance which slows digestion. Low intake

therefore contributes to more glucose being absorbed by the body which increases the risk of high body
mass index.

Low intake of fibre and colorectal cancer
Fibre adds bulk to faeces and assists in keeping the digestive system clean. Low intake of fibre intake is
associated with higher rates of morbidity and mortality from colorectal cancer, including bowel cancer.

Low intake of fibre and cardiovascular disease
In the digestive system, soluble fibre attaches to particles of LDL cholesterol and helps to excrete them. As
a result of this process, soluble fibre helps to decrease levels of cholesterol in the body and reduces rates
of morbidity and mortality from cardiovascular disease. Low intake has been shown to increase the rate of
cholesterol absorption and the risk of cardiovascular disease.
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Low intake of fibre and type 2 diabetes

FIGURE 3.58 Fibre is essential for the
health of the digestive system and can
decrease the risk of colorectal cancer.

Evidence shows that people with a low intake of insoluble
cereal fibre or wholegrain foods have a significantly higher risk
of developing type 2 diabetes.
Fibre reduces the absorption of glucose which is protective in

relation to type 2 diabetes as it takes pressure off the pancreas.

Low intake of fibre and the Australian Burden of
Disease Study
A diet low in fibre accounted for 1.0 per cent of all
disease and injury burden in 2011, responsible for
10 per cent of the burden due to bowel cancer and 10
per cent of the burden from coronary heart disease
(table 3.2).
In 2011, the fatal burden contributed 86 per cent of the

overall burden attributable to a diet low in fibre. Over 92 per
cent of the attributable burden from bowel cancer and 80 per
cent of the burden due to coronary heart disease was due to
premature deaths. Nearly two-thirds of the burden attributable to a diet low in fibre was experienced by
males (65 per cent).

TABLE 3.2 Burden (number and percentage of linked disease) attributable to diet low in fibre by disease, 2011

Linked disease DALY

Number Per cent

Coronary heart disease 34 206 9.9

Bowel cancer 8 982 9.7

Total 43 188 1.0

Note: The ‘per cent’ columns refer to the proportion of burden attributable to the risk factor within the linked disease of that row.
Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 199.

FIGURE 3.59 Summary of the impact of low intake of fibre on health status and burden of disease
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3.7.2 Low intake of iron
Low intake of iron and anaemia

FIGURE 3.60 Red meat is a rich source of iron,
but it can also be high in saturated fat.

Iron is an essential part of blood. Iron forms the
‘haem’ part of haemoglobin, which is the oxygen
carrying part of blood. A person who does not get
enough iron may develop iron-deficiency anaemia,
a condition characterised by tiredness and weakness.
Individuals with iron-deficiency anaemia struggle to
generate enough energy to complete daily tasks such as
school, work, sport and socialising. Although there are
different types and causes of anaemia, iron deficiency is
responsible for 100 per cent of cases of iron-deficiency
anaemia. Low intake of iron is a major cause of iron
deficiency, although other causes exist such as an
inability to absorb iron and severe blood loss.
Red meat is a rich source of iron but it often contains

high levels of saturated fat. As a result, lean cuts of meat should be chosen and iron should also be gained
from other sources such as nuts, brown rice and eggs. A balanced, varied diet is the best way to get
adequate amounts of iron.

CASE STUDY

A close up on anaemia
Anaemia is a condition characterised by a deficiency in the number or quality of red blood cells.
Red blood cells are responsible for transporting oxygen to cells around the body to allow them to carry out

their normal functions. One of the components of red blood cells is a protein called haemoglobin. Each red blood
cell contains a haemoglobin molecule and it is this molecule that gives red blood cells their red colour. When
transported to the lungs, oxygen molecules attach themselves to the haemoglobin and are carried through the
network of blood vessels until they are absorbed by a cell.
Anaemia occurs when there is a reduced level of red blood cells or haemoglobin in the blood.
In those with anaemia, the heart pumps harder in an attempt to ensure adequate levels of oxygen are delivered

to the cells. During exercise, meeting the demands of the cells becomes increasingly difficult and the individual
can become exhausted.
Anaemia isn’t a disease itself, but the result of a malfunction somewhere in the body. Females are particularly

susceptible to anaemia, with some estimates suggesting that around one in five menstruating females and half
of all pregnant females are anaemic. Youth experiencing puberty are also at an increased risk as blood volume
increases, which increases the demand for red blood cells and haemoglobin.

How are blood cells produced?
Blood cells are constantly being produced in the bone marrow, at a rate of millions per second. Bone marrow is a
spongy tissue in the cavities of bones that is responsible for generating the key components of blood, including
red blood cells. Bone marrow requires certain nutrients, including iron, folate and vitamin B12, to be able to
create red blood cells.
In Australia, iron deficiency is one of the most common causes of anaemia. If there is not enough iron in the

diet, the body will use stored supplies from the liver. Once this reserve is used up, the bone marrow will not be
able to make enough haemoglobin and anaemia may result.

What causes anaemia?
Anaemia can have many causes, and although commonly associated with a deficiency in iron, folate and/or
vitamin B12, anaemia can also occur as the result of:
• malabsorption — this occurs when the nutrients that are consumed are not able to be used. It can be
caused by conditions such as coeliac disease.

• inherited disorders — some blood disorders such as thalassaemia and sickle cell disease can be inherited
from parents and can lead to anaemia

Pdf_Folio:124

124 Jacaranda Key Concepts in VCE Health & Human Development Units 3 & 4 Sixth Edition

UNCORRECTED PAGE PROOFS



“c03FactorsInfluencingHealthStatusAndBurdenOfDisease_print” — 2019/6/25 — 13:53 — page 125 — #45

• chronic conditions — conditions such as rheumatoid arthritis and tuberculosis can contribute to anaemia
• bone marrow conditions — such as cancer or infection
• blood loss — due to injury, surgery, cancer, stomach ulcers, heavy periods or giving blood frequently
• rapid growth or times during which large amounts of energy are required — such as puberty or while
pregnant.

What are the symptoms of anaemia?
Depending on the severity, the symptoms of anaemia can include:
• pale skin
• tiredness
• weakness
• shortness of breath
• blood pressure drops on standing up suddenly — sometimes caused by blood loss, such as during a heavy
menstrual period

• headaches
• fast pulse
• irritability
• difficulty concentrating
• cracks or redness of the tongue
• appetite loss
• strange food cravings (including the desire to eat dirt or rice, a condition known as pica).

How is anaemia treated?
Treatment for anaemia depends on the severity and the cause of the condition. In any case, the cause must be
addressed in addition to treating the symptoms.
Vitamin and mineral supplements may be required in the case of dietary deficiency. Iron injections may be

required if iron levels are particularly low. Note that iron supplements should be used only under the direction
of a doctor. The human body does not excrete iron efficiently, which can contribute to iron poisoning if the dose is
not monitored.

How can anaemia be prevented?
Anaemia caused by deficiencies in dietary intake can be prevented by making sure that certain foods are
consumed on a regular basis, including lean meats, nuts and legumes, fruit and vegetables and dairy products.
Those who do not consume any animal products (known as vegans) may have to increase their intake with
fortified foods or vitamin and mineral supplements.
Anaemia caused by an underlying health condition may not be able to be prevented as it is caused by a fault in

the cell-making process. Treatments are available to relieve the symptoms in these cases.

Source: Adapted from www.betterhealth.vic.gov.au.

Case study review
1. Briefly explain anaemia.
2. Discuss haemoglobin and the role it plays in the body.
3. How might someone know if they are anaemic?
4. Explain how anaemia could impact on the health and wellbeing of youth.
5. Discuss why female youth are more susceptible to anaemia than male youth.
6. Discuss why youth is a higher risk lifespan stage for anaemia than adulthood.

In 2011, iron deficiency contributed 11 477 years of healthy life lost, with most of the burden attributed
to females under the age of 45. In females aged 0–24, iron deficiency was the second largest cause of
burden of disease behind alcohol use, responsible for 1 per cent of the burden of disease. In females aged
25–44, iron-deficiency was the ninth leading cause of burden of disease, contributing 1.1 per cent of the
total burden in this age group.
Some 98.7 per cent of the burden attributable to iron deficiency was due to non-fatal outcomes, and 85

per cent of the total burden was experienced by females.
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TABLE 3.3 Burden (number and percentage) attributable to diet low in iron in relation to iron-deficiency anaemia,
2011

DALY

Linked disease Number Per cent

Iron-deficiency anaemia 11 477 100.0

Total 11477 0.3

Note: The ‘per cent’ columns refer to the proportion of burden attributable to the risk factor within the linked disease of that row.
Source: AIHW 2016, Australian burden of disease study: impact and causes of illness and death in Australia 2011, p. 189.

FIGURE 3.61 Summary of the impact of low intake of iron on health status and burden of disease
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3.7 Exercise 1 TEST your knowledge
To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.

1. Identify and briefly explain the difference between the two types of fibre.
2. Explain how low fibre intake can contribute to disease.
3. (a) For which process is iron particularly important?

(b) Outline the role iron plays in the process identified in part (a).
4. Explain why iron intake should come from a variety of foods.
5. (a) For which disease does low fibre intake contribute the greatest DALY?

(b) Outline the role low fibre intake plays in the development of the condition identified in part (a).
6. Complete the following table:

Impact on health status Impact on burden of disease

Low intake of fibre

Low intake of iron

3.7 Exercise 2 APPLY your knowledge
1. Which population group is most susceptible to low levels of iron? Discuss possible reasons for this.
2. Outline two ways that reducing low intake of iron could act as a resource for individuals.
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3.7 Exercise 3 studyON: Past VCAA exam questions
To answer past VCAA exam questions online and to receive immediate feedback and sample responses for every
question, go to your learnON title at www.jacplus.com.au.

3.8 Topic 3 review
3.8.1 Topic summary
• Around 25 per cent of the total burden of disease in Australia is due to smoking, alcohol, high body

mass index, and dietary risks (underconsumption of vegetables, fruit and dairy foods; high intake of
fat, salt and sugar; low intake of fibre and iron).

Smoking

• Although the rate of tobacco smoking has decreased, it still remains a leading preventable contributing
factor to premature death from conditions such as cancer, cardiovascular disease, respiratory
conditions such as emphysema, low birth weight and infectious diseases.

Alcohol

• Alcohol consumption can impact health status and burden of disease by increasing the risk of high
body mass index and associated conditions, liver diseases, injuries, a range of cancers, mental health
issues, premature birth, low birth weight and foetal alcohol spectrum disorder (FASD).

High body mass index

• High body mass index contributes to health status and burden of disease in Australia by increasing the
rates of a number of conditions including cardiovascular disease, some cancers, type 2 diabetes,
chronic kidney disease, arthritis and osteoporosis, asthma, mental health issues and maternal health
conditions.

• Rates of high body mass index in Australia have increased over time.

Underconsumption of vegetables, fruit and dairy foods

• Underconsumption of vegetables and fruit in Australia are a concern due to the relationship between
low intake of these foods and increased risks of high body mass index, cancer, cardiovascular disease,
type 2 diabetes and neural tube defects.

• Underconsumption of dairy increases the risk of a range of conditions, particularly osteoporosis. Other
conditions with underconsumption of dairy as a risk factor include cardiovascular disease, colorectal
cancer, type 2 diabetes and dental caries.

Dietary risks of high intake of fat, salt and sugar

• High intake of fat contributes to weight gain and a range of related conditions. Of the four fats,
monounsaturated and polyunsaturated fats are considered healthier fats than saturated and trans fats.

• High intake of saturated fats is of particular concern in Australia, and burden of disease could be
improved by replacing saturated fats with monounsaturated and polyunsaturated fats.

• Monounsaturated fats decrease LDL or ‘bad’ cholesterol and play a part in protecting people from
cardiovascular disease.

• Polyunsaturated fats increase HDL or ‘good’ cholesterol and decrease LDL or ‘bad’ cholesterol.
Polyunsaturated fats also reduce blood clotting and inflammation, and decrease the risk of
cardiovascular disease as a result.

• Trans and saturated fats increase LDL cholesterol and therefore increase the risk of cardiovascular
disease. Trans fats also interfere with cell membranes and can contribute to impaired glucose
regulation.
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• Salt is a major source of sodium, and this can increase the risk of hypertension. Other conditions
linked to high intake of sodium include heart failure, stroke and heart attack, and osteoporosis.

• High intake of sugar contributes to high body mass index and related conditions. Sugar can also
contribute to the decay of teeth and is a significant cause of morbidity among children. The
consumption of sweetened drinks is of particular concern in Australia.

Dietary risks of low intake of fibre and iron

• Fibre is a type of carbohydrate that is essential for the health of the digestive system. It does not
contribute any energy to the body because it passes through without being digested. Low intake
therefore increases the risk of high body mass index and related conditions.

• Fibre also assists in reducing blood glucose and cholesterol levels, and promoting digestive health.
Underconsumption Low intake is therefore a risk factor for cardiovascular disease and colorectal
cancer.

• Iron forms the ‘haem’ part of haemoglobin, which is the oxygen carrying part of blood. A person who
does not get enough iron may develop iron-deficiency anaemia, a leading cause of morbidity among
females under the age of 45.

To access key concept summaries and past VCE exam questions, download and print the studyON: Revision and past VCAA
exam question booklet (sonr-0004).

3.8 Exercise 1 Exam preparation
To answer questions online and to receive immediate feedback and sample responses for every question, go
to your learnON title at www.jacplus.com.au.

Question 1
In 2011, cancer was the leading contributor to burden of disease in Australia, accounting for 19 per cent of the
total burden (AIHW, 2016).
Identify two factors and explain how each may have contributed to this outcome. (4 marks)

Question 2
Explain two ways that high body mass index contributes to Australia’s health status. (4 marks)

Question 3
Explain how low intake of iron contribute to the burden of disease in Australia. (2 marks)

3.8 Exercise 3 studyON: Past VCAA exam questions
To answer past VCAA exam questions online and to receive immediate feedback and sample responses for every
question, go to your learnON title at www.jacplus.com.au.

Interactivities Crossword (int-6883)

Definitions (int-6884)
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