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Introduction

To the student

Congratulations on choosing the Cambridge Preliminary Personal Development, Health and Physical
Education textbook. This textbook has been written to meet the requirements of the current Stage 6
PDHPE Syllabus in New South Wales. It also aims to make your life easier, by following the syllabus and
providing relevant activities that will prepare you for the actual HSC examination.

PDHPE has become one of the most popular subjects undertaken by HSC students, experiencing
growth each and every year. Students who study PDHPE enjoy a challenging yet rewarding subject and
gain knowledge that will benefit them as athletes, professionals and people, now and into the future.

PDHPE allows you to explore your own health and the health of Australians and to develop an
understanding of social justice. It explores the issues that can contribute to improved performance,
for you personally or within a guiding role such as coach, personal trainer, PDHPE teacher or health
professional.

This book is a comprehensive resource that extends on the knowledge and skills introduced in the
compulsory Stage 4 and 5 course. It covers all content areas of the Preliminary course.

You will discover a wealth of engaging material that critically examines the core areas of Better
Health for Individuals and The Body in Motion, as well as all available options. You will gain an insight
into various issues with relevant and engaging activities that also provide the opportunity for practical
application. The checklists and summary questions will give you the best opportunity to succeed in your
exam.

Good luck in your studies and we hope you enjoy Preliminary PDHPE!

Gareth Hawgood
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n Cambridge Preliminary Personal Development, Health and Physical Education

1.1 The meaning of health to
individuals

Meanings of health

Driving questions 1.1

1 What does the word ‘health’ mean to

you?

2 Who is the healthiest person you
know? Why do you say this?

Definitions of health

—_—

health a state of
complete physical,
mental and social
well-being and
not merely the
absence of disease

or infirmity
—

The meaning that people and
organisations have attributed to the
word health has changed significantly
over time. Prior to the twentieth
century, health was viewed as the
body’s normal state of function; that
is, the opposite of illness. This simple,
one-dimensional view of health
reflected the experience of health

at the time as a somewhat fragile physical state,
easily disrupted by infectious disease, injury and
inadequate nutrition.

While some understanding existed about
anatomy, little was understood about the

transmission of disease and environmental hygiene.
In the 1800s, infectious diseases such as cholera,
smallpox, influenza and scarlet fever were major
causes of death and disease, and the transmission
of disease was largely understood as a matter of
inherited susceptibility, ‘bad air’, anger or abrupt
changes of temperature.

Limited medication was available and
treatments relied heavily on a ‘change of air’ and
various methods, such as bleeding by cup or the
use of leeches to clear ‘impurities’ from the body.

Major breakthroughs in the understanding
of environmental hygiene in the mid-1800s and
scientific and technological advancements in the
early 1900s led to an increase in the knowledge of
biomedical science and significantly greater control
of infectious diseases. With greater control of
infectious diseases and a greater understanding of
their cause and treatment, life expectancy began to
increase.

With continued developments in the health
sciences, especially in the area of mental health,
there came increased recognition that the current
definition of health as the absence of disease was
inadequate. This narrow definition failed to take
into account an individual’s social, mental or
spiritual well-being.

Figure 1.1 Nurse conducting an MRI scan of a patient in a hospital

ISBN 978-1-107-42033-5
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Figure 1.2 Health is a major determinantin our quality
of life

In 1946 this changing perception of health was
encapsulated in the World Health Organization’s
(WHO) definition of health as: ‘A state of complete
physical, mental and social well-being and not
merely the absence of disease or infirmity’. This
innovative view of health acknowledged that
health was more than just a physical state, but
also incorporated a person’s mind, their social

interactions and emotional and spiritual well-being.

From this point, the understanding of health
continued to evolve. It is now widely accepted that
health is multidimensional, dynamic and relative,
and is influenced by a broad range of factors.
Health is considered a valuable resource and a
major determinant in our quality of life.

Physical

Mental/

Spiritual Emotional

Social

Figure 1.3 The dimensions of health

© Hawgood, James, Osborn, Ponsen 2014

Health as a holistic concept

To the individual, good health means improved
quality of life: less sickness and disability, a happier
family and social existence, and the opportunity to
make choices in work and recreation.

To the community, good health means a higher
standard of living, greater participation in making
and implementing community health policies,
and reducing health-care costs (Better Health
Commission 1986).

Dimensions of health

One of the major aspects of WHO’s definition of
health that sets it apart from previous definitions
of health was that it presented health as a holistic
concept, encapsulating all aspects of an individual.
It is now widely recognised that health is multi-
dimensional and that those dimensions interrelate
to produce a level of health that is both relative and
dynamic.

The dimensions of health are identified in
Figure 1.3.

Physical health

Physical health refers to the biological functioning
of our body. From a base level it includes the
normal functioning of organs such as the heart,
liver and lungs, and the absence of disease. It is
the product of factors such as nutrition, physical
activity, fitness and physical capabilities.

Social health

Social health is the ability to interact with others
in a manner deemed acceptable by society. It
incorporates our relationships with others on all
levels. This includes our ability to communicate

Figure 1.4 Physical activity is one part of physical
health

Cambridge University Press
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n Cambridge Preliminary Personal Development, Health and Physical Education

our thoughts, feelings and emotions with others
and our capacity to develop and maintain quality
relationships, while retaining our own identity
and individuality. As people have such varied
personalities, what this will look like for each
person may differ substantially.

Mental and emotional health

Mental and emotional health are often
indistinguishable and relate to an individual’s ability
to understand their emotions, cope with everyday
problems and handle stress in a non-destructive
way. A person with good mental and emotional
health will have a strong sense of self-identity

and the ability to cope well with changes and
challenges.

Spiritual health
Spiritual health is closely linked with the sense
that someone has of their place within the world.
This varies significantly from person to person. For
some it may mean having a deeper sense of purpose
and direction in life, while for others it may mean
having a strong connection with a higher order.
Religious beliefs, social conscience and a sense of
morality are all encompassed in this dimension of
health.

The dimensions of health are very closely
connected and a change in one dimension
will almost certainly lead to changes in other
dimensions. For example, consider a Year 11
student who plays representative soccer breaking
their leg in an awkward tackle and having to wear
a cast for six weeks. Aside from the physical pain
associated with the break, the student will feel the
impact of the injury in many other areas of their
life. For example, due to the lack of mobility, they
may find it difficult to participate in many social
events, leading to a sense of isolation from their
peers. They may find it more difficult to move
around school and to concentrate in class due to
pain and the awkwardness of the cast, resulting in
lower grades at school. They may feel frustration
at missing out on a significant portion of the
soccer season and begin to feel excluded from
their team-mates. However, their self-identity may
be challenged as they evaluate who they are as
someone without soccer. Or their religious views
may be strengthened as they have more time for
reflection and contemplation on their place in life.

Relative and dynamic nature of health

An individual’s level of health is not something that
is easily measured,; it is subjective and can fluctuate
regularly. It is for these reasons that health is
considered both relative and dynamic.

ISBN 978-1-107-42033-5
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Going further 1.2

Inquire

1 What does good health mean to you?
Rank the following dimensions of
health in order of importance for
quality of life and justify your rankings:
* social health
e emotional health
* physical health
e spiritual health
* mental health.

2 Compare your rankings with other
members of your class. Discuss any
differences.

3 Doyou think there would be a
difference with how the following
people ranked the dimensions and, if
so, explain why:

a achurch minister

b aparaplegic

¢ anelderly person

d apersonin their 20s.

r—

relative health
comparison to

another’s health
r

The concept of relative health
refers to the idea that a person
evaluates their level of health in
reference to others or to their own
level of health at another time. Individuals’
experiences of life are varied and these varied
experiences are what shape their understanding
and idea of what it means to be healthy. Personality,
past experiences of illness and injury, interactions
with others and religious views all play a role in a
person’s perception of health.

For example, a young man diagnosed with
schizophrenia may describe his level of health
as good because with the help of medication
and physical activity, his psychotic episodes are
under control. Yet, another person who has never
experienced a mental illness may not consider this
a good level of health.

An 80-year-old man who gets around with the
use of a walking frame may consider himself to
have a high level of health as he still has an active
mind and a degree of physical independence
compared to those who are of a similar age but
confined to a nursing home or suffering dementia.

A young woman with cystic fibrosis may
consider herself to have a good level of health as
she is able to manage her illness with the use of a
home nebuliser, allowing her to maintain full-time
work and play netball. However, others may see the
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Going further 1.3

Inquire

1 Where would you place the following
people on the continuum of health? Justify
your answers.

a Janeisa 45-year-old female who was
diagnosed with breast cancer one
year ago. Since her diagnosis she
has undergone a mastectomy and is
currently undergoing chemotherapy.
She has lost all of her hair but seems to
be responding well to the treatment.
She is a strong Christian and has a
positive outlook on life. Her family and
friends are supportive of her in her
situation.

b Emilyis a 23-year-old university
student. She is very athletic and
active. She has a large group of friends
and is quite close to her family. Emily
is bulimic and is quite preoccupied
with her body weight and shape and
controlling her food intake. Emily does
not consider her bulimia to be a problem
as her episodes of bingeing and purging
are only a couple of times a week.

¢ Anthony is a 48-year-old computer
consultant. He gave up smoking seven
years ago. He is a jovial man and has
many friends. Anthony is overweight
and enjoys good food and wine when
out socialising with friends. He is
committed to his family and makes
spending time with his kids a priority.
He tries to exercise reqularly.

fact that she must spend up to 1.5 hours every day
on the nebuliser and take up to 20 tablets a day as a
sign of a low level of health.
As well as being relative, our health
dynamic is dynamic; that is, it is in a constant
continua}IIy state of fluctuation. We may experience
changing changes to our level of health from
minute to minute, day to day or year
to year. Changes to our level of health can occur
suddenly, such as an injury, or slowly, such as the
gradual development of a disease.
The idea of viewing our health on a continuum,
with optimum health at one end and poor health
at the other, can help us to understand its relative

ISBN 978-1-107-42033-5 © Hawgood, James, Osborn, Ponsen 2014

d Jasonislean and appears quite
muscular. He is 29 and has smoked
since he was 17. He works in an office
and does very little exercise apart from
the odd handyman job around the
house. He played football every season
until he was 23 and still looks fit. He has
two children with whom he has little to
do and a wife with whom he frequently
argues.

e Rebeccais 27 and was made a
quadriplegic in a car accident six years
ago. She has no movement or sensation
from the neck down and is bound to a
wheelchair for life. She relies on her
husband to do most things for her. After
a period of severe depression and a lot
of work with a counsellor, Rebecca has
accepted her situation and is working
on being content. She has learnt to
paint and write with her mouth and
is currently writing and illustrating a
children’s book.

2 Using one of the above characters as an

example, explain the relative and dynamic
nature of health.

Draw a timeline that represents your life.
On the timeline plot your level of health,
identifying any major health setbacks
that may have impacted your health (e.g.
broken leg, death in the family).

Using a specific example from your life,
describe the interaction between the
dimensions of health.

and dynamic nature. Judging where we fit on
the continuum at any one point in time is highly
subjective and is the product of many varying
factors.

Summary 1.4

1 Whatis health?
2 What are the dimensions of health?
3 Whatis meant by relative health?

4 What is meant by dynamic health?
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Going further 1.6

1 Examine the dynamic nature of health Inquire

by exploring: Complete this table to explain how an

a theinteractions between the individual's perception of health may vary
dimensions throughout life.

b the concept of good health

¢ the healtl?coni?inuum

d how health changes over time 0-11 Heal’Fh as a concept is not really

e how an individual’s circumstances considered
affect their health. 12-16

Perceptions of health 17-25

People’s perceptions of health are very subjective.
Our perceptions of health have an impact on the

choices that we make as individuals, the priorities
that we place on healthy behaviours and the 25-40
decisions that are made by policy-makers.

Perceptions of their health

40-60
Every person is an individual and has a unique
experience of life. These varying experiences,
combined with our personality, attitudes and
genetics, shape our perceptions of health. It is s0+

in this sense that health is a highly subjective
concept. For example, the way that a health
professional may judge a person’s level of health
may be very different to the way a teenager or
an elderly person does. A health professional Table 1.1 Perception of health throughout life
will have a view of health that is based on formal
training and professional experience; whereas a
teenager’s perception of health will be based more
on personal experience and their families’ attitudes

and behaviours towards health. Perceptions of the health of others
There are many influencing factors that shape The perceptions that we have of what health means

and form our perceptions of health. These include: not only influence how we view our own level of

e our families and peers’ attitudes and behaviours  health but also the way that we view other people’s
towards health level of health. In the same way that our personal

e the media’s portrayal of what it means to be experiences shape our perceptions of -—
healthy our own health status, our experiences health status

e our past experiences of personal injury and of other groups in society shape the the heal_th of
illness way that we view their health status. an individual

or population

e the environment that we live in — geographical, For example, a person who has a measured against
social and political sibling with a physical disability who an identifiable
e our level of education is still an active member of society, is standard
e our personal beliefs and attitudes involved in the Paralympics and does -
e the meaning that we attribute to the word not view their disability as a disadvantage, may
health. have a more positive perception of the health of

These perceptions are not static and will vary over disabled people than someone who has had limited
the course of our lives. As we age, what it means to exposure to people with disabilities or whose only

be healthy will change, as will our belief about the exposure has been an older person who has very
capacity we have to achieve a good level of health. limited mobility (housebound, for instance).
ISBN 978-1-107-42033-5 © Hawgood, James, Osborn, Ponsen 2014 Cambridge University Press
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Implications of different perceptions
of health

There are many implications that arise from
people possessing different perceptions of health.
These implications exist on both an individual and
societal level.

On an individual level, a person’s perception
of their health and their potential to achieve
optimal health will have a substantial impact on
their health-related behaviours and choices. For
example, an overweight person who recognises
that a high-fat diet combined with limited exercise
is contributing to their increasing weight may seek
to change their diet patterns and start exercising.
In addition, the recognition that overweight
and obesity can lead to other significant health
problems, such as sleep apnoea, cardiovascular
disease, type 2 diabetes and heart disease, may
provide additional incentive to adopt more healthy
lifestyle practices. On the other hand, someone who
is overweight but sees that as a part of their identity
that should be accepted by others, and does not
consider the health risks associated with being
overweight as something to be concerned about, is
much less likely to change their behaviours.

Going further 1.7

Inquire
1 Complete the Healthy Kids Quiz
(see www.cambridge.edu.au/
prelimpdhpelweblinks).
2 Consider the following people:
a your parents
b your best friend
¢ ateacher at school.
If they were to complete the same quiz on
your behalf, do you think they would get
the same result? Why/Why not?
3 Consider the following groups of people:
a elderly people
people with a physical disability
people with a mental disability
homeless people
Aboriginal and Torres Strait Islander
peoples
f elite sports players
g supermodels
h asylum seekers.
Rate each group out of 10 according to
the level of health that you think they
experience (1 being a very low level of health
and 10 being a very high level of health).

D An o
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Being able to realistically assess our level of
health enables us to take more control over our
health and adopt behaviours that address our
health issues, such as an overweight person seeking
to lose weight. Conversely, if we have an unrealistic
perception of our health, then this could lead to
behaviours that may have a negative impact on our
health. For example, a person who suffers from
anorexia has a distorted perception of themselves
and may consider themselves to be overweight
when, in fact, they are underweight. This distorted
perception may result in severely restricted eating
and large amounts of exercise — behaviour that will
be dangerous to their health.

On a societal level, government policy, allocation
of funding and the priority placed on health issues
will be dictated by the perceptions of health
held by the various levels of government, health
professionals and non-government organisations.

Perceptions of health as social
constructs

We have already established that the meaning that
we attribute to the word health varies significantly

4 Consider the following questions:

a On what factors do you base your ratings
of each group?

b After discussion with the rest of your
class, do you think you would change
any of the rankings? Why/why not?

¢ Do you think the perceptions of health
that you hold for each group are
accurate and fair?

d How have your perceptions been
influenced by your own experiences?

e Ifyou had to rate your own health status
by the same scale, what would you rate
yourself?

f How does your rating compare to those
that you gave other groups? Why?

g Doyou believe that some population
groups have a worse health status than
your own?

h Do you believe that some population
groups have a better health status than
your own?

5 How could the way someone perceives their
level of health affect their well-being?
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from person to person. This meaning is the product ImpaCt of the medla, peers and fami ly

of individual experience and circumstance and The media, peers and our families all play a key
is largely influenced by the social, cultural and role in shaping our ideas about health.
economic environment in which we live. This idea
that how you see health is not just determined by Media
you, but is chiefly shaped by society is We live in a media-saturated society. With
social construct referred to as a social construct. developments in technology over the last decade,
a concept that There are many factors that the amount of contact we have with various forms
has meaning contribute to our social construct of of media has increased substantially. Mobile
and shared  health. These include: technology has meant that we can now have access
understandings ¢ 6conomic status to television, magazines, news, movies, radio and the
based on people’s . . . .
ways of seeing, e education internet from our mobile device wherever we are.
interpreting, employment The media is constantly disseminating messages
interrelatingand ®  cultural background about health. Some of these messages are explicit
interacting e  religious views and clear, and address specific issues. For example,
—° e family and peers stories about teenage drug use and road safety on
e geographical, social and political news programs aim to increase awareness about
environment in which we live these issues and bring about positive behaviour
e individual experience and personality. change. Media attention on relevant health-related
The idea of viewing perceptions of health as issues can perform a valuable role in drawing
something that is socially constructed means that attention to important issues and in shaping people’s
we can recognise that its meaning will vary: attitudes and behaviours towards those issues.
e over time However, many of the messages that the media
e from individual to individual disseminates about health are more subtle and are
e from context to context implicit in the content of movies, television shows
e from culture to culture. and the many various forms of advertising that we

e e L A
SN A AR M

W - ' f : “ R -~
Figure 1.5 The geographical environment we live in can shape the meaning we attribute to the idea of health
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.

Figure 1.6 Our families play a'key rolein the
development of our thinking about health

view. Although the content may not be directly
related to health, the messages being sent can be
just as strong. For instance, the constant use of
thin, tanned, flawless men and women in television
and print media conveys a strong message that

in order to be successful, healthy and happy you
must look like this. These images can then have a
significant impact on people’s perception of their
own level of health and the behaviours they adopt
in an attempt to achieve this ideal look.

Family

Families are a key contributor in the development
of attitudes, beliefs and values about health. They
are the earliest influence on an individual and
provide role models of health-related behaviours.
During childhood and adolescence many habits
relating to nutrition and physical activity are
formed, and in many cases the family are key
contributors to the formation of these habits,
whether they are positive or negative. For example,
attitudes towards drinking can be established from
an early age. If a child grows up in a family where
alcohol is a significant part of every celebration,
where parents and other members of the family
regularly drink to excess, then they may be

© Hawgood, James, Osborn, Ponsen 2014

Going further 1.8

Collaborate

1 The tobacco industry has changed
over time due to social change. With a
partner, investigate the changes that
have occurred over time with regard to
tobacco and health.

2 Identify two other areas of health that

have changed in line with social change.

influenced to think that this is acceptable and
appropriate behaviour. On the other hand, regularly
witnessing the abuse of alcohol or having to
continually care for an intoxicated parent may lead
to an avoidance of alcohol.

Peers

Peers have a strong influence in the development of

health-related attitudes and behaviours. The desire

for approval and acceptance from peers can be a

very strong motivating force behind making certain

health-related decisions. If a group possesses

similar values and attitudes towards health then

group members are going to be encouraged to align

themselves with those values and attitudes. This

can have either a positive or a negative impact

on health. For instance, if a young person hangs

out with a group who are physically active and

conscious of good nutrition then it will be easier

for the individual to make positive health choices in

those areas and they may be encouraged to do so.
Another example is a group who has a

strong culture of binge drinking and drug use.

An individual who is a part of this group may

experience strong pressures to fit in and join in

such behaviours.

Going further 1.9

Inquire

1 Referring to the photographs on the
following page (Figures 1.7, 1.8, 1.9,
1.10 and 1.11), explain how healthy
body images of women have changed
over time.

2 How might pressures for women to look
a certain way lead to negative health
behaviours? Use examples to help

explain.
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Photocopying is restricted under law and this material must not be transferred to another party.



m Cambridge Preliminary Personal Development, Health and Physical Education

Figure 1.9 Elle Macpherson, the archetypal 1990s
woman

oy —
ES 4

Figure 1.11 Physical fitness is one oftheE(‘:ontemporary beautyideals
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Summary 1.10

1 How do our perceptions affect health?
What impact do the media, peers and
family have on health?

How healthy am I?

How healthy do other people think I

am?

3 Why would my perceptions be the same
or different to someone else?

4 How might one’s perception of health

affect their behaviour and well-being?

Health behaviours of
young people

Compared to a significant proportion of the
world’s population, young people in Australia
generally experience an excellent level of health.
With a government-supported health-care system,
free primary and high-school education and a
political environment of peace and stability, young
people within Australia are provided with many
opportunities to achieve good health. So what is
the level of health experienced by young people
in Australian society? Do most young Australians
experience a high level of health? In what areas
are young Australians experiencing poor levels
of health and why? Why do some young people
experience lower levels of health than others?
Government agencies, such as the Australian
Institute of Health and Welfare (AIHW), play a
key role in answering these questions. AIHW is
a major national agency set up by the Australian
government to ‘provide reliable, regular and
relevant information and statistics on Australia’s
health and welfare’. The aim of the agency is to
improve the health and well-being of Australians
through better health and welfare information and
statistics. They do this by collecting, interpreting
and reporting statistical information on a wide
range of topics and issues, ranging from health and
welfare expenditure, hospitals, disease, injury and
mental health to ageing, homelessness, disability
and child protection. Governments and the
community then use the reports and data created
by the ATHW in discussing, debating, and making
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policy decisions on health, housing and community-
service matters. This ensures that money and
resources are spent where the need is greatest.

One of the key reports on the health and well-
being of young people in Australia is the ATHW’s
report ‘Young Australians: their health and well-
being’. This report, released in 2011, is the latest
review of current statistics on how people aged
12-24 within Australia are faring according to the
national indicators of health and well-being. So
what does it have to say?

The positive health status of young
people
The ATHW reported that many young people within
Australia are experiencing a positive level of health.
This is indicated both by the statistical data on
illness and injury and by the self-reported status of
young people.

Due to the multidimensional nature of health,
it can be difficult to obtain an accurate indication
of physical and mental well-being using only
objective measures, like mortality, morbidity and
disability. While these measures provide a reliable
picture of the presence of physical disability and
illness, they are limited in the extent
that they acknowledge the relative
nature of health and the influence of
the determinants of health on health
status. In order to capture a more
holistic depiction of health status, self-
assessment tools play a valuable role.

One of the most encouraging
findings of the report is that 93 per cent
of young people, using self-assessment
tools, rated their health as ‘good’, ‘very

r—
determinants of
health the range
of personal, social,
economic and
environmental
factors that
determine the
health status of
individuals and
populations
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Source: ATHW report ‘Young Australians: their health and wellbeing’.

Figure 1.12 Death rates for young people aged 12-24
years, 1986-2007
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Deaths per 100 000 young people
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Source: ATHW report ‘Young Australians: their health and wellbeing’.

Figure 1.13 Leading causes of death among young
people aged 12-24 years, 2007
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Source: ATHW report ‘Young Australians: their health and wellbeing’.

Figure 1.14 Deaths among young people aged 15-24
years, by selected population groups

good’ or ‘excellent’. These ratings were higher in
the 15-24 year age group than in any other age
group within the Australian population and are
considered high upon international comparison by
the Organisation for Economic Co-operation and
Development (OECD). These positive perceptions
provide a good insight into perceived health status
and when combined with epidemiological data
present a holistic picture of health.

Other reported trends include the continued

decrease in the mortality rate of young Australians.

Over the past two decades the death rate of
12-24-year-olds has halved. This decrease in death
rates has been predominantly due to a decrease in
the injury and poisoning death rates, which have
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more than halved during this same timeframe.
Of the decrease in death due to injury, the most
significant contributing factor was a decrease in
deaths from land transport accidents and suicide.
The report showed positive trends relating
to education with the majority of young people
achieving national minimal standards for reading,
writing and numeracy. In terms of emotional health
and the support available to young people, the
majority of young Australians also reported the
presence of strong support networks and could
identify places to seek support from in a crisis.
Asthma is an inflammatory condition of the
airways. People with asthma are sensitive to certain
factors such as dust, exercise, chemicals and
environmental conditions, which may trigger the
narrowing of the airways and an increase in mucus
production, making it difficult to breathe. Asthma
is the third-most commonly reported chronic
condition in young Australians with 11 per cent of
young people aged 12-24 years affected by asthma
in 2007-08. This shows a decrease in the prevalence
of asthma from early 2001. Hospitalisations due to
asthma have also shown a decrease over the past
five years, suggesting that education about asthma,
self-monitoring, and treatment and management
plans have been effective in reducing severe
episodes.

Going further 1.12

Inquire

1 Referring to the text and the graphs
at left and on the previous page, as
well as Table 1.2 on the opposite page,
propose reasons for the decrease in
death rates of young people over the
past 20 years.

2 Referring to the graphs, outline
reasons for the significant difference
in death rates between the 12-14,
15-19 and 20-24 year age groups.

3 Discuss strategies relating to road
accidents and mental health that have
been implemented during this time
period that may have contributed to
the decrease.

4 Males account for almost three-
quarters of all deaths in the 12-24-year
age group. Discuss reasons for the
significant difference between males
and females.
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Health status and well-being Year of data Value Trend
Physical and Proportion of young people aged 15-24 years 2007-08 93% ~
mental well- rating their health as ‘excellent’, ‘very good’ or
being ‘good’
Deaths Death rates for young people aged 12-24 years 2007 37 per 100000 v
Mental health Proportion of young people aged 16-24 years 2007 9% ~
having high or very high levels of psychological
distress as measured by the Kessler 10 (K10) scale
Prevalence of mental disorders among young 2007 26%
people aged 16-24 years
Injury and Injury and poisoning death rate for young people 2007 25per 100000 v
poisoning aged 12-24 years
Road transport accident death rate for young 2009 9 per 100000 4
people aged 12-24 years
Assault death rate for young people aged 12-24 2007-08 1.3 per v
years 100000
Suicide rate for young people aged 15-24 years 2007 10 per 100000
Accidental poisoning death rate for young people 2007 1.1per 100000 ~
aged 12-24 years
Injury and poisoning hospitalisation rate for 2008-09 2199 per X
young people aged 12-24 years 100000
Chronic Prevalence of long-term conditions among young 2007-08 60% v
conditions people aged 12-24 years
Proportion of young people aged 12-24 years with ~ 2007-08 11% 4
asthma as a long-term condition
Incidence of diabetes among young people aged 2007 31per 100000 x
15-24 years
Incidence of cancer per 100000 young people aged 2007 26 per 100000 ~
12-24 years
Communicable  Incidence of vaccine-preventable diseases among 2008 73 per 100000 ~
diseases young people aged 12-24 years
Pertussis 2008 64 per 100000 ~
Hepatitis A, B and C notification rates for young 2008 67 per 100000
people aged 12-24 years
Hepatitis A 2008 1.8 per v
100000
Hepatitis B 2008 29 per 100000
Hepatitis C 2008 36 per
100000
HIV infection notification rate for young people 2008 3.1 per X
aged 12-24 years 100000
Incidence of notifiable sexually transmissible 2008 1045 per X
infections among young people aged 12-24 years 100000
Chlamydia 2008 945 per X
100000
Oral health Proportion of young people aged 12 and 15 years 2003-04 12 years 58% X
decay-free 15 years 43% ~
Mean number of decayed, missing or filled teeth 2003-04 12 years 1.03 ~
(DMET) at 12 and 15 years 15 years 2.01 ~

Key: v = favourable trend X = unfavourable trend ~ = no change or clear trend .. = no trend data available or presented

Table 1.2 National indicators of youth health and well-being: quick reference guide
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Going further 1.13

Inquire

Chlamydia is hard to spell but easy to

catch. Listen to the MP3 article ‘Health

experts sound warning on spread of

Chlamydia’ (see www.cambridge.edu.au/

prelimpdhpelweblinks).

1 Whatis chlamydia?

2 What are the facts from the interview
that you found interesting?

3 The highest rates of chlamydia
among those tested were found to be
16-17-year-old girls, and 18-20-year-
old males. Outline some reasons you
think may contribute to the higher
rates of chlamydia among these
groups.

4 What is it about chlamydia that makes
it a more difficult infection to detect
and control?

5 What are some of the suggestions from
the interview that they believe may
assist in the prevention of the spread
of this particular STI?

Figure 1.15 The rate of diabetes among young
Australians has almost doubled over the past decade
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Favourable trends in some communicable
diseases have been seen, with declines in
notifications for hepatitis A, B and C.
Unfortunately, these positive trends have not been
seen in STI incidence rates. Between 1998 and
2008, the number of reported cases of STIs among
12-24-year-olds has quadrupled. While some
proportion of this increase is due to increases in
testing, these alarming figures also represent a
true increase in STI transmission. Of the reported
cases of STIs chlamydia was the most common
STI, accounting for 90 per cent of all STIs. This is
a fivefold increase from 1998.

While the incidence of cancer in adolescents
and young adults has remained steady since
the mid-1990s, survival rates have shown an
improvement. Over the past four decades a
gradual but consistent decline in cancer mortality
rates has been seen, with survival rates in this
age group remaining relatively high. Melanoma is
the most reported cancer, with brain cancer the
largest killer.

Unfortunately, not all areas of chronic disease
have shown positive trends. Over the past decade
the rate of diabetes among young Australians has
almost doubled. While a significant proportion of
this increase was an increase in type 1 diabetes,
over half was due to an increase in the rate of
type 2 diabetes — the result of poor diet and lack
of physical activity. Further to this, an increase
was also seen in the number of hospitalisations
for ketoacidosis — a serious condition associated
with illness or very high blood glucose levels in
people with type 1 diabetes. Furthermore, these
hospitalisations were frequently the result of non-
compliance with medical treatment, especially
among people aged 12-24, suggesting an attitude
of complacency or a lack of understanding of the
seriousness of diabetes.

Despite the generally positive health status
reported by young people, it is evident throughout
the report there are still some population groups
within the youth of Australia that experience
lower levels of health.

In terms of youth mortality, a significant
variation was found in relation to Indigenous
status, geographical location and socio-economic
status. As seen in Figure 1.14 (on page 12), young
Australians who were Indigenous, of a low socio-
economic status or living in a remote or very
remote location all had higher mortality rates than
the rest of the youth population.

In many cases these three factors are not
present in isolation but overlap, with those living in
very remote areas more likely to be Indigenous and
those living in rural and remote areas more likely to
experience some socio-economic disadvantage.
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Going further 1.14

Inquire

1 Visit the LIFE: Living is for everyone
website (see www.cambridge.edu.au/
prelimpdhpelweblinks) to read the
article: ‘The Yiriman Project - assisting
at risk youth in the Kimberleys'.

a Whatis the Yiriman project?

b Analyse how several factors work
together to increase the risk of
suicide among at-risk youth.

¢ Evaluate the ways that the Yiriman
project is attempting to assist in the
prevention of suicide, specifically in
Aboriginal and Torres Strait Islander
Youth.

2 Access the fact sheet ‘Suicide in

rural and remote communities’

(see www.cambridge.edu.au/

prelimpdhpelweblinks).

a What are some of the reasons given
for higher rates of suicide in rural
and remote populations?

b Which of these reasons do you think
particularly apply to young people?
Why?

Protective behaviours and risk
behaviours

Adolescence is a time of increasing independence
where parental and family influence give way to

an increased desire for individual control. During
this time young people will start to make decisions
about health behaviours that may have a lasting
effect on their health. These health behaviours

can be seen as either protective behaviours (i.e.
behaviours that enhance a person’s level of health,
such as being physically active and eating a
balanced diet) or as risk behaviours (i.e. behaviours
that can lead to health problems such as smoking
and binge drinking). Many of the habits and
attitudes towards health that are formed during this
time will carry through into adulthood.

Physical activity

Regular physical activity has many benefits for
health and well-being at all ages. The National
Physical Activity Guidelines by the Australian
government’s Department of Health (formerly
the Department of Health and Ageing) outlines
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recommendations for 12-18-year-olds for the

minimum level of physical activity required for

good health in adolescents.

It is recommended that for good health,
12-18-year-olds:

e should participate in at least 60 minutes (and
up to several hours) of moderate to vigorous-
intensity physical activity every day.

e should not spend more than two hours a day
using electronic media for entertainment (e.g.
computer games, internet, TV), particularly
during daylight hours.

These recommendations were developed in

acknowledgement of the fact that many of the

leisure activities that are currently popular with
young people, such as watching television, playing
video games and using social media, involve very
little physical activity. Many children and young
people are now also driven to school or other
places rather than walking or cycling. Following
the guidelines and participating in regular physical
activity produces many health benefits. As well

as physical benefits such as weight management,

increased bone strength, improved muscle

development, increased cardiovascular fitness
and mobility there are also many social and
emotional benefits. Physical activity can assist in
the management of stress, help to improve self-
confidence and provide opportunities for social
interaction. Physical inactivity is a modifiable

risk factor for overweight and obesity and

numerous other illnesses such as type 2 diabetes,

cardiovascular disease and osteoporosis.

The most recent data on the physical activity
levels of young Australians was analysed in the
ATHW report: ‘Young Australians: their health and
well-being’. The report found that only 44 per cent
of young Australians aged 15-24 years met the
National Physical Activity Guidelines for moderate
to intense physical activity and that 27
per cent were sedentary. In relation
to the guidelines on screen-time use,

r—

sedentary not

engaged in
71 per cent We.:re found to eXC(.eed the physical activity;
recommendations for screen time inactive
during the week and 83 per cent on —————

weekends. This is a concerning statistic as research
suggests that those who spend two or more hours a
day on non-educational screen time are more likely
to be overweight, be less active, consume more
foods high in sugar, fat and salt and have fewer
social interactions, all of which are risk behaviours
associated with overweight and obesity.

With one in every five children now overweight
or obese in Australia, the importance of physical
activity is now even greater. These children often
experience a range of health problems as a result
and are at a significantly greater risk of being obese
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as adults, as childhood obesity is known to be a
good predictor of obesity in adulthood.

Obesity/overweight

In 2008 the Australian Minister of Health made
obesity a National Health Priority Area due to the
rising number of Australians who are overweight
or obese. In 2007-08 over one-third of young
Australians aged 12-24 years were estimated to be
overweight or obese.

Overweight and obesity is indirectly measured
using the body mass index (BMI). BMI is a ratio of
height to weight and is measured by dividing weight
in kilograms by height in metres squared. The
BMI is a useful measurement tool for most people
over 18; however, there are some limitations. For
instance, adults with an athletic build and a high
level of muscle mass could show as overweight
according to the scale. This is because muscle
weighs more than fat and the BMI doesn’t take
this into account. Therefore, in adults the BMI
is frequently used in conjunction with other
measurements such as waist measurement. In
children and adolescents a separate BMI scale
is used to account for the accepted fluctuation
of BMI that occurs during normal growth and
development. Overweight and obesity in young
people is of major concern as a risk behaviour as,
not only does it significantly increase the likelihood
of being overweight or obese as an adult, it also
increases the risk of developing cardiovascular
disease, high blood pressure and/or type 2 diabetes
later in life. Overweight and obesity is very closely
linked with poor diet and exercise and, in many
cases, is the result of modifiable lifestyle choices.

Going further 1.15

Inquire
Refer to the Heart Foundation’s BMI
calculator and weight measurement
website (see www.cambridge.edu.au/
prelimpdhpelweblinks). What are the
limitations with BMI?

Sexual health

Adolescence is a time when young people develop a
heightened sexual awareness and begin to establish
an individual and sexual identity. Many start to
experience attraction towards others and may start
to engage in sexual activity. When young people
choose to enter into a close, intimate relationship
and begin participating in sexual activity they open
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themselves up to a broad range of short-term and
long-term consequences.

One potential consequence of participating in
sexual activity is the contraction of an STI. The
severity of the consequences vary depending on the
STI and while some can be cured with medication,
others can have a lifelong impact. Having a good
knowledge and understanding of the transmission
of STIs is a protective behaviour in relation to
sexual health. The National Survey of Australian
Secondary Students, HIV/AIDS and sexual health,
reported that although there has been a marked
improvement in student knowledge of STIs in some
areas, it still remains relatively poor.

One area in which knowledge was reported as
poor is chlamydia (as discussed in Going further
1.13). This lack of knowledge is perhaps reflected
in the fact that over the past 10 years, rates of
chlamydia have quadrupled, with the highest rates
among 15-29-year-olds.

Another consequence of engaging in unsafe
sex is unplanned or unwanted pregnancy. From
the 1970s there has been a steady decline in the
number of teenage births up to 2003. From 2003 the
rate seems to have stabilised, with teen mothers
accounting for four per cent of all babies born.
While this rate can give us an accurate picture
of the live birth rate, it does not provide a true
representation of teen pregnancy, as abortion,
miscarriage and stillbirths are not included. If
these factors are taken into account then it can be
estimated that the rates of teen pregnancy are in
fact much higher.

Teenage motherhood frequently has a negative
impact on the health not only of the mother
but also the child. Teenage mothers often delay
confirmation of their pregnancy and are more likely
to engage in risky behaviours such as smoking

o

Figure 1.16 Unprotected sex can lead to an unplanned
or unwanted pregnancy
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and drinking during pregnancy. These behaviours
can hinder the development of the foetus and may
contribute to the higher levels of complications
during birth and pregnancy and the lower birth
weights experienced by teenage mothers. As well
as physical complications, teenage mothers are also
more likely to experience an interruption to their
schooling and some level of poverty throughout
their life, which may result in poorer educational
and economic futures for children born to teenage
mothers.

In another alarming statistic, young women’s
experiences of unwanted sex have increased
significantly from 2002. Of these unwanted
experiences, the two most commonly reported
reasons for unwanted sex was being too drunk
or pressure from their partner. The consequences
of unwanted sex can be severe and long lasting.

In addition to physical consequences such as
pregnancy, injury or contraction of an STI, sexual
assault can have a severe emotional impact on an
individual. Victims of sexual assault are frequently
left with feelings of powerlessness, shame, guilt,
fear, anger, anxiety, depression and low self-esteem.
If these feelings are not resolved they can have a
lasting negative impact on an individual’s mental
and social health.

Safe sexual practices reduce many of the risks
associated with sexual activity and are paramount
in protecting the physical and emotional health of
young people. Safe sexual practices involve more
than just preventing pregnancy and are important
for protection against STIs. Safe sexual behaviours
start with values and attitudes towards sex,
knowledge of the associated risks and the personal
skills to implement. Safe sexual practices include:
e limiting sexual partners and discussing sexual

history and STI protection before engaging in

sexual activity with a new partner
e getting tested for an STI every time you have a
new partner
e participating in activities such as deep kissing
and cuddling instead of penetrative sexual
activity
e using a condom every time during any form of
penetrative sex.
While behaviours relating to contraceptive use
have shown improvement between 2002 and 2008,
it is concerning that 1 in 10 sexually active Year 10
and 12 students report the withdrawal method as
their main form of contraception. The withdrawal
method is an unreliable form of contraception,
provides no protection from STIs and relies on a
significant amount of control by the male and trust
from the female.

One of the most effective methods for STI

protection is condom use. Of sexually active

© Hawgood, James, Osborn, Ponsen 2014

Behaviour

Figure 1.17 A number of factors influence a person’s
behaviour

students, only half reported the use of condoms
every time they had sex. Disturbingly, there was
also a negative association between condom use
and the number of sexual partners. Students who
were more sexually active, in terms of numbers

of partners (three or more), were significantly
less likely to always use a condom when they had
sex, meaning that those engaging in already risky
behaviour are placing themselves, and others, at
an even greater risk. The main reason provided
for not using a condom was that ‘it just happened’,
suggesting a lack of forethought and planning in
relation to sexual activity. Furthermore, almost a
quarter of sexually active students reported that
the last time they had sex they were either drunk or
high on drugs.

Sun protection
Australia has the highest rates of skin cancer
incidence in the world with two in three Australians
being diagnosed with skin cancer by the time they
are 70. Skin cancer rates have been increasing over
the past three decades and now account for around
80 per cent of all newly diagnosed cancer. In
Australia, non-melanoma skin cancer is the most
common type of skin cancer, and melanoma is the
most common cancer in Australians aged 15-44.
Skin cancer is caused when skin cells are
damaged; for example, by overexposure to
ultraviolet (UV) radiation from the sun. Sun
exposure is the cause in 95-99 per cent of all skin
cancers, with sun exposure during childhood
and adolescence considered to be the most
significant risk factor for developing skin cancer.
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Over the past few decades, health
promotion campaigns in Australia
have been working to change attitudes
and behaviours in relation to sun
protection. However, despite the
knowledge of the harmful effects of
sun exposure, many Australians remain
complacent about sun protection.

Melanoma is the most deadly form of skin
cancer and in 95 per cent of cases is caused by
sunburn. On an average summer weekend, 24 per
cent of Australian teenagers and eight per cent of
children are sunburned. Many are sunburned while
participating in water sports and activities at the
beach or a pool, or on cooler or overcast days due
to the mistaken belief that UV radiation is not as
strong on these days. The most common reasons
provided for getting sunburned were ‘forgetting’ to
protect and poor application of sunscreen.

Attitudes towards tanning have a large impact
on adolescents’ behaviours in relation to sun

health promotion
the process of
enabling people
to increase
control over and
to improve their
health

Going further 1.16

Collaborate

Read the media release ‘Solariums to be

banned in NSW’ (see www.cambridge.edu.

au/prelimpdhpelweblinks). In groups,
discuss:

1 What risks are associated with the use
of solariums?

2 Why are solariums misquidedly
considered a safe choice when it comes
to tanning?

3 Explain why there is no safe way to tan
with the use of UV radiation.

4 Analyse the possible reasons a young

person may feel pressured to seek a

tan.
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protection. Tanning is a sign that a person’s skin has
been exposed to enough UV radiation (from the sun
or solarium) to cause damage. This will eventually
cause loss of elasticity (wrinkles), sagging,
yellowish discolouration and even brown patches
to appear on the skin. Many Australians, however,
still hold the misguided belief that a tan appears
healthy. Thanks to continued education about

sun protection and tanning, this belief is slowly
changing. The Cancer Council’s latest National

Sun Protection Survey, conducted in summer
2011-12, showed a decrease in the preference for a
suntan among 12-17-year-olds from 51 per cent in
2006-07 and 60 per cent in 2003-04 to 45 per cent in
2011-12. Although there is still a large proportion
of teens that desire a tan, these statistics show a
positive trend.

Substance use

The use and misuse of licit and illicit drugs is
widely recognised in Australia as a major health
concern. Causing significant financial and social
costs to the wider Australian community each year,
drug abuse is a risk behaviour that many young
people engage in.

Adolescence is a time where many teenagers
begin to experiment with the use of substances
such as tobacco, alcohol, illicit drugs and the
misuse of prescription drugs. This experimentation
can pose health risks, both in the immediate and
distant future, and has wider social and economic
costs. The 2010 National Drug Strategy Household
Survey Report is the fifth survey tracking the
patterns and behaviours of Australians relating to
drug use.

Tobacco use

Tobacco smoking remains the largest preventable
cause of death and disease in Australia. It is the
largest contributor to the burden of disease in
Australia, costing $32.5 billion in 2004/05. It causes
one in nine cancers, and at least one in five cancer
deaths each year. Tobacco smoking has also been
linked to cardiovascular disease, emphysema,
bronchitis, peripheral vascular disease, difficulties
in pregnancy and the development of the foetus,
stroke and numerous other health problems.

While tobacco smoking produces some short-
term consequences, such as shortness of breath,
persistent coughing and other respiratory
problems, tobacco smoking in adolescence is
considered a major health risk because of the
long-term consequences it produces. Taking up
smoking during teen years increases the likelihood
that a person will continue to smoke as an adult.
Approximately one-third of all adult smokers began
regular smoking as a teenager. The most recent
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Alcohol  Tobacco Illicit drugs Alcohol Alldrugs  Alldrugs

(Sm) (Sm) (Sm) and illicits (Sm) adjusted
together for health
(Sm) interaction
($m)

Tangible 10829.5 12026.2 6915.4 1057.8 30828.9 30489.8

Intangible 4488.7 19459.7 1274.5 25222.9 24683.0

Total 15318.2 31485.9 8189.8 1057.8 56051.8 55172.8

Proportion of  27.3% 56.2% 14.6% 1.9% 100.0%

unadjusted

total

Note: Health-related cost components in final column have been adjusted by 2.18% to take account of drugs interaction. As a result of rounding, totals may not
correspond exactly with the sums of their individual components.

Source: Tobacco in Australia.

Table 1.3 The costs of tobacco, alcohol and illicit drug abuse to Australian society in 2004/05

statistics report the average age for initiation of also suggests that during this time adolescents
smoking as 16, an increase from 1995. have an increased sensitivity to the stimulatory
Tobacco can have a long lasting impact on brain ~ and reinforcing properties of nicotine, meaning
health. During adolescence the teenage brain is that young smokers are more likely to become
still in a state of significant structural development. addicted to nicotine and more quickly than adults,
Due to this state of ongoing development, the even while smoking at a lower rate. There is also
adolescent brain is extremely vulnerable. Initiating evidence to suggest that exposure to nicotine
substance use during this time of vulnerability during adolescence can alter brain function. These
increases the risk of developing an addiction changes in brain function can produce a long-term
later in life. In relation to tobacco use, evidence vulnerability to nicotine addiction and may also

E:; - Exposure to tobacco marketing E - Adult smoking prevalence
E  -Images of smoking in popular media S - Restrictions on smoking
S -Tobaccoindustry 2 - Attitudes to youth and youth
2 - Access S culture
g - Price E - Socio-economic and cultural
§ S  context
L
Family influences Personal beliefs and values
- Parental smoking - No risk in trying
- Sibling smoking - It won't happen to me
- Parental values and attitudes - Curiosity
to smoking - Individual choice
- Socio-economic status - Adulthood aspirations
- Perceptions of smoking
norms
- Risk-taking propensity
- Self-esteem/self-image
Psycho-social influences Personal physiological factors
- Peer affiliations and - Genetics
friendships - In utero exposure
- Connectedness to school - Puberty and adolescence
and/or home
- Sense of alienation
Figure 1.19 Factors influencing uptake of smoking by young people
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F1gure 1.20 Smoking rates among young people are in
decline

predispose the individual towards use of other
addictive substances and to mental illness.

Over the past 10 years, statistics reveal a
positive trend, with a decrease in the number of
school children progressing from experimental to
established smoking behaviour and an increase in
the number abstaining from smoking altogether.

In the 2010 National Drug Strategy Household
Survey Report it was shown that of 12—-17-year
-olds, 94.6 per cent reported to have never smoked,
0.8 and 0.5 per cent, respectively, reported as

being weekly or less than weekly smokers, and

2.5 per cent reported being daily smokers. The
18-19 year age group showed much higher rates

of smoking, with 13 per cent smoking daily, 2.2 per
cent weekly and 1.1 per cent less than weekly. The
20-29 year age group showed higher rates still, with
64.6 per cent reporting to have never smoked, 18
per cent reporting daily use and 2.9 and 2.8 per cent
smoking weekly and less than weekly, respectively.

16 & 17 years

12 to 15 years

T T
1984 1987 1990 1993 1996 1999 2002 2005 2008 2011
Year

Figure 1.21 Trends of smoking rates in 12-17-year-olds
ISBN 978-1-107-42033-5

Alcohol use

Teenage alcohol use in any amount poses a health
risk, not only due to the developmental harm

that can result but also because of the potential

for short-term harm. As the amount of alcohol
consumed increases, so does the potential for
harm. Drinking excessive amounts in a short period
of time (binge drinking) can cause nausea and
vomiting, headaches and alcohol poisoning, as well
as adversely affect behaviour and decision-making
capabilities. Reduced inhibitions coupled with
impaired decision-making can lead to an increase
in risk-taking behaviour such as drink-driving,
violence, engaging in unsafe sexual activity or illicit
drug use, resulting in injury, illness and regret. The
National Drug Strategy (NDS) shows that most
teens who are engaging in drinking are doing so at
an excessive level, with 17.8 per cent of younger
people aged 14-19 years engaging in high-risk
drinking. This rate of binge drinking behaviour has
remained relatively stable in the 12-15 and 16-17
year age groups but has increased in the 18-19 year
age bracket since 2000.

This risky drinking behaviour, as well as
resulting in individual consequences, has a wider
social and economic impact, costing the Australian
taxpayer approximately $15.3 billion in 2004/05.

Going further 1.17

Create
1 Readthe article opposite, ‘Binge
drinking a hard habit to break’, and
then answer the following questions:
a What were the major findings of the
study in Victoria?
b Why do you think teenagers who
binge drink are highly likely to
continue this behaviour into their

20s?

¢ What are the possible consequences
of binge drinking in (i) the short
term and in (ii) the long term?

2 Consider the section: ‘Plan to curb
drinking fails'". Clearly, the current
strategies being used to address the
issue of binge drinking in Australia are
not working as well as hoped. Propose
a strategy that could be implemented
in your school that may actually have
a positive impact on young people’s
attitudes towards binge drinking.
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Binge drinking a hard habit to break

By Lucy CARROLL
The Sydney Morning Herald (online), 25 August 2013

Australians who binge drink as teenagers continue to drink at dangerous
levels in adulthood, a study has found.

More than 90 per cent of men who drink alcohol to excess as teens
keep doing so throughout their 20s, said lead author Professor Louisa
Degenhardt, from the National Drug and Alcohol Research Centre at the
University of NSW.

‘This shows that binge drinking in adolescence isn’t just an experimental
or passing phase,’ she said. the teenage health-risk

The research, published in the British Medical Journal Open, is based behaviour that persists
on a study of nearly 2000 Victorian teenagers aged between 14 to 17. They
were followed and assessed nine times over 15 years, starting in 1992.

As teenagers, 52 per cent of boys and 34 per cent of girls reported consuming five or more drinks on
a single occasion within the past week.

The overwhelming majority — more than 90 per cent of boys and 70 per cent of girls — were highly likely
to binge at the same levels, or more, as young adults.

‘Even more than tobacco and cannabis use, alcohol is the teenage health-risk behaviour that persists,’
said co-author Professor George Patton, of Melbourne’s Murdoch Children’s Research Institute.

Researchers found that extremely risky binge drinking — defined as more than 20 drinks for males and
11 for females — was also more common than thought.

‘This definition of heavy bingeing is the equivalent of a bottle of whisky for boys or bottle and half of
wine for girls. This is drinking which is going to cause a whole host of problems in later life, including liver
disease and brain damage,’ Professor Patton said.

Almost half of the boys and one third of girls reported extreme binge drinking in either adolescence or
in their 20s. Of these, more than 40 per cent first started heavy binge drinking when they were teenagers.

‘Those kids who drink to the point of becoming unconscious or vomiting have an ever higher risk of
continuing bingeing,’ he said. ‘They are not learning from their experiences.’

But the study found that those who didn’t binge drink as teenagers weren’t protected from starting in
later life.

Seven out of 10 males who had not reported bingeing as teenagers did so as adults.

The director of the Public Health Advocacy Institute at Curtin University, Professor Mike Daube, said
the research confirms ‘frightening’ levels of binge drinking that ‘no one is doing much about’.

He said easy access, lack of education and exposure to alcohol promotion are the key drivers that lead
to excessive alcohol consumption.

Plan to curb drinking fails
An ambitious federal government plan to curb alcohol misuse has failed to achieve almost 90 per cent of
its goals, an evaluation by the Foundation for Alcohol Research and Education has found.

The 2009 National Preventative Health Taskforce Strategy identified 32 alcohol-specific goals but only
four have been achieved in the past four years.

There has been no progress at all on 10 goals and only partial progress on 18 others.

The foundation’s chief executive, Michael Thorn, said the assessment found very little had been done
to tackle the incidence of risky drinking. ‘It reflects a lack of effort and a falling away of leadership,’ he said.
Some of the goals which have not been addressed related to children and drinking, including embedding
the preventative health message in schools and universities.
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In an average week, four Australians under the age
of 25 die due to alcohol-related injuries and 70 are
hospitalised due to alcohol-related assault. Fifty
per cent of 15-19-year-olds who binge drink also
reported doing something that they regretted.

Drinking heavily on a regular basis increases
the potential for harm in the short term and greatly
increases the risk of harm from alcohol-related
disease or injury over a lifetime.

During adolescence the brain is in a state of
intense development that continues into the early
20s. Drinking throughout this stage can interrupt
brain development, preventing full potential being
reached.

Regular excessive use of alcohol in early
years is also considered a risk factor for the
establishment of negative patterns relating to
alcohol use. Long-term excessive use of alcohol can
result in numerous social, emotional and physical
consequences such as alcohol dependence,
relationship breakdown, cirrhosis of the liver,
decreased memory, depression, increased risk of
some cancers and increased risk of heart disease
and other chronic diseases.

Illicit drug use
The use of illicit drugs and the misuse of
prescription drugs is another risk behaviour with
many potential consequences.

In the 2010 National Drug Strategy Household
Survey Report (see Figure 1.24), the age groups who
were the most likely to report illicit substance were

Per cent

40

===+ Used anillicit drug in last
12 months (2004)

35 1
30
25

20

— Used anillicit drug in last
12 months (2007)

the 20-29 year age group (27.5 per cent) and the
18-19 year age group (25.1 per cent) with just over
one in four people in each age group reporting use of
an illicit substance in the past 12 months. Although
still relatively high, when compared to data from
previous years, a somewhat positive trend is evident.
In young people the most commonly reported
illicit drug used was marijuana, followed by ecstasy
and then cocaine in the 20-29 year age group, and
ecstasy and methamphetamines in the 18-19 year
age group. Rates of illicit drug use in the 12-17
year age group were significantly lower, reporting
very low rates of use of most illicit drugs, apart
from marijuana. In 2007, the average age among
15-24-year-olds for first use of alcohol was 16 years,
and for marijuana/cannabis it was around 19 years.
The average age of first use of meth/amphetamines
was around 21 years, and for ecstasy was around

Going further 1.18

Inquire

1 Looking at Figure 1.23 below, analyse
reasons for the increased use of illicit
drugs in these age groups.

2 What are some protective factors
relating to drug use that may decrease
the likelihood of a young person trying

drugs?

— Used aniillicit drug in last
12 months (2010)

12-14 15-17 18-20 21-23 24-26 27-29 30-32 33-35 36-38 39-41 42-44 45-47 48-50 51-53 54-56 57-59 60-62 63-65 66-68 69-71 72-74 75-77 78-80 81+

Age group (years)

Source: 2010 National Drug Strategy Household Survey Report.

Figure 1.23 Recent use of illicit drugs by people aged 12 years or older
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Figure 1.24 Prevalence of selected illicit drug use by people aged 12 years or older

23 years. In many cases illicit drug use is the
result of a progression from ‘softer’ drugs, such as
alcohol and marijuana. It has been suggested that
experimentation with alcohol and marijuana in the
younger years may lead to the use of harder drugs
such as meth/amphetamines in later years.

Nutrition

Adolescence is a key period of growth and
development where good nutrition is critical.
During adolescence the need for most nutrients
increases as a result of the many developmental
processes occurring in the body. This includes an
increase in energy needs to sustain the increases
in height, weight and lean body mass, increased
need for calcium for the growth of the skeletal
system, increased requirement for protein for the
accrual of lean body mass and an increased need
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for other minerals and vitamins for the normal
functioning and growth of organs. As appetite is
also likely to increase during this stage of growth,
it is even more important that wise food choices
are made.

Not only is nutrition during adolescence
important for sustaining normal growth but it is
also a key period for the establishment of good
nutritional habits. Many habits acquired during
teen years will shape behaviours throughout the
rest of the lifespan. With increasing age comes
increasing independence from the family unit and
teens will start to implement more control over
their nutritional choices, deciding what they will
eat, when and where. Having a good understanding
of the impact that nutrition can have on their body
will allow teens to make informed decisions about
what they are putting in their bodies.
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Going further 1.19

Inquire
Use the Healthy Eating Self-Assessment
tool on the Dieticians Association of

Australia website (see www.cambridge.edu.

au/prelimpdhpelweblinks) to evaluate a

typical intake of food for three days.

1 Overall, did your diet receive a positive
evaluation or a negative evaluation?

2 Inwhat areas do you meet the
recommendations for your age group
outlined in the Dietary Guidelines for
Children and Adolescents?

3 Inwhat areas do you need improvement?

4 Qutline some realistic ways that you
could alter your diet to ensure that you
have a nutritionally balanced diet.

5 Think about the amount of physical
activity you did over the three days.

6 Didthe amount you ate vary with your
level of activity? If not, why not?

7 Didyou eat breakfast on every one of
the three days? If not, why not?

8 Outline why breakfast is considered the
most important meal of the day.

9 Describe why some people skip
breakfast.

10 Discuss the potential influences on
young people’s food choices, giving
examples of both positive and negative
influences.

Complete this table summarising the risk behaviours, potential consequences and protective
strategies for young people.

Risky behaviours

Consequences

Reasons why young people take risks - influencing factors

The National Health and Medical Research
Council (NHMRC) developed the Dietary
Guidelines for Children and Adolescents in
Australia to provide advice on meeting the
nutritional requirements of children and
adolescents. The guidelines are easy to read and
focus on general principles relating to food groups
and the creation of healthy lifestyle patterns rather
than specific quantities of foods and nutrients.

One of the national indicators of well-being
used by the AIHW is the proportion of young
people meeting the Australian Dietary Guidelines.
In 2007-08 it was found that only five per cent of
young people aged 12-24 years were meeting the
daily requirements of both fruit and vegetables, a
decrease from 2005. Most young people consumed
some fruits and vegetables each day but in levels
lower than those recommended by the NHMRC.

1 What are the trends in relation to the
health behaviours of young people?

2 Discuss society’s perceptions of young
people in terms of their behaviour.

Do you think these perceptions are
accurate?

3 Identify a range of risk and protective
factors for three key youth-health
issues.

4 Would risk increase or decrease if
ayoung person had multiple risky
behaviours as a part of their life?

Protective strategies

Table 1.4 Risk behaviours, potential consequences and protective strategies
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Australian Government

ional Health and Medical Research Council

Department of Health and Ageing

Australian Guide to Healthy Eating

Enjoy a wide variety of nutritious foods
from these five food groups every day.

Drink plenty of water.

Vegetables and
legumes/beans

Lean meats and
poultry, fish, eggs,
tofu, nuts and seeds
and legumes/beans

Milk, yoghurt, cheese and/or
alternatives, mostly reduced fat

Use small amounts
-

Figure 1.25 Australian Guide to Healthy Eating
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1.2 Influences on the health of

individuals

The determinants of
health

Driving questions 1.22

1 Brainstorm a range of factors that
influence your health-related attitudes
and behaviours.

2 From this list, identify the most
powerful factors or determinants.

There are many influencing factors on a person’s
health. Elements such as the environment in which
people live, level of education and income, genetics
and social influences all interact to determine
the level of health that people experience. These
influencing factors are referred to as determinants
of health.

They include:
e individual factors
e socio-cultural factors
e socio-economic factors
e environmental factors.

The determinants act in varying degrees and can
have either a positive or a negative influence on
a person’s health. The things that increase our
likelihood of experiencing poor health

—
are referred to as risk factors and risk factors
include things such as a high-fat diet, physical, social

unemployment and physical inactivity. =~ and emotional
Eating a balanced diet, having a family ~ 'isks that have a
that supports a healthy lifestyle, gﬁgha;c;\;fhlmpact
having vaccinations and regular R

medical check-ups are all examples

of protective factors that are likely to increase the

level of health a person experiences.

Having an awareness of the impact that the
determinants have on a person’s level of health can
assist in understanding trends in health. It can also
help explain why some people experience poorer
levels of health than others and assist in creating
effective health-promotion strategies.

It is important to note that the determinants do
not act in isolation but rather interact to determine
an individual’s health. Often determinants are
closely linked and changes in one area may impact
on others. For example, having a high level of
education means that you are more likely to have a

Figure 1.26 A balanced diet can influence individual human development and health
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better-paying job — resulting in a higher income and
therefore more freedom to choose where you live
and greater access to private health insurance.

The impact that a particular determinant
will have on an individual’s health will also vary
depending on the time and intensity of exposure.
For instance, an individual who takes a job working
in the mines where they are surrounded by heavy
machinery and toxic chemicals increases the risk of
illness or injury the longer that they work there.

Determinants also differ in the degree to which
they are modifiable. That is, how easily they can
be altered by the individual. Some determinants
such as knowledge and individual attitude can be
modified in a much more straightforward way than
can factors such as employment and income, which
are very closely linked to other factors, such as
education and broader aspects of society, including
job availability.

Other factors, such as age, gender and genetic
makeup, are things people have no control over.

Individual factors

Knowledge, attitudes and skills

Knowledge and attitudes, as well as beliefs,

about health play a significant role in shaping

the decisions we make about health every day.
Having an understanding of the way that different
things impact our health and the importance of
good health can encourage someone to establish
protective health behaviours. These include eating
a nutritionally balanced diet and participating

in regular physical activity, rather than risky
behaviours such as binge drinking and unsafe
sexual activity.

From medical professionals to peers, family,
the internet, books, magazines and
television programs, Australians
seek health knowledge from a broad
range of sources. Due to the large
amount of information available it
is important that a person possesses
a certain degree of health literacy -
meaning that they are able to evaluate
the reliability of a source, determine
what constitutes trustworthy advice,
how and where to seek information
when required and how to apply that
information to their life.

There is an assumption that possessing a good
level of health literacy and having a knowledge
of health and consequences of risk behaviours
will lead to better health choices, but this is not
always the case. Choices are not the product of
knowledge alone but are influenced by many other

[ —————

health literacy
the ability to
understand and
interpret health
information

and services

and utilise this
information in
ways that promote
and maintain good
health
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factors, including a person’s underlying attitudes,
beliefs, social environment and socio-economic
status (SES). For example, the AIHW reports that
there is a discrepancy between knowledge and
behaviour in relation to smoking. It is a well-known
fact that tobacco smoking is harmful to health.
Numerous health-promotion campaigns have
targeted tobacco in efforts to reduce the number of
smokers in Australia. Information about short-term
and long-term consequences of smoking have been
presented on television and in print materials, as
well as graphic and written health warnings placed
on cigarette packets. Overall these campaigns
have been reasonably successful in increasing the
amount of knowledge about the effects of smoking.

In a survey conducted in 2007, it was found that
three-quarters of smokers believed that they would
either definitely or probably become seriously ill
if they continued to smoke (Cotter et al. 2008).
Furthermore, 83 per cent of smokers agreed that
smoking-related deaths are likely to be slow and
painful. However, less than half of all smokers (45
per cent) felt that they were seriously thinking
about quitting in the next six months (AIHW,
Australia’s health 2010).

Decision-making, communication, problem-
solving and movement skills can all contribute to
a higher level of health. For example, having the
communication skills to be able to express your
emotions and feelings in a productive and assertive
way means that you are more likely to experience
a higher level of emotional health, stand up for
yourself in times of peer pressure and maintain
positive relationships. Similarly, possessing
movement skills means that you may be more likely
to involve yourself in sport and physical activity,
thus improving your physical health. As with
knowledge, possessing a good level of personal
skills does not mean that a person will always make
good health decisions but it does empower you to
be able to do so.

Genetics

From the moment of conception there are certain
elements of a person’s health that are determined.
With the contribution of 23 random chromosomes
from each parent, a genetically unique individual
(of inherited characteristics) is formed. This set
of inherited characteristics is what determines
physical traits such as hair colour, eye colour and
height, behavioural traits and a predisposition to
certain medical conditions such as cystic fibrosis,
cancer and some mental illnesses.

These traits can have a significant impact on
health. For example, people with fair skin and
fair hair are more susceptible to skin cancer
due to a lower level of pigmentation of the skin.
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Figure 1.27 Genetic traits, or biological factors, can
also have a significant impact on health

Pigmentation offers more natural protection from
the sun and therefore those with less pigmentation
burn more easily and more quickly.

The risk of developing some diseases is also
increased by genetic predisposition. This means
that an individual may possess a number of genes
that each act in a small but significant way to
contribute to the development of the disease. In
rare cases, altering one gene is enough to cause
disease. As our genes are inherited from our
parents — who inherited them from their parents —
we are likely to share similar health problems.

Features of a family history that increase the
risk of disease include:
¢ having one or more close relatives with a

medical condition

e having a relative diagnosed with a condition at
an early age (typically before age 55)

e having a relative with a disease that is more rare
in a certain gender (for example, a male with
breast cancer)

e having a combination of diseases that run in
your family (for example, both diabetes and
heart disease).

The degree to which our genetics influence health

is largely shaped by the environment. Even if an

individual is predisposed to a certain condition,
living in a healthy, supportive environment where
positive health choices are made and encouraged
can reduce an individual’s risk of poor health.

In the same way, poor lifestyle choices and an
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environment that is detrimental to health can have
the opposite effect and greatly increase the risk of
the development of a disease.

Socio-cultural factors

The social environment in which a
person lives and plays is an example
of a socio-cultural factor and it
plays a significant role in shaping

an individual’s beliefs, values and
habits. Family, peers, media, religion
and culture all influence the health practices

that an individual adopts. As with many other
determinants, these influences may be subtle and
indirect and have either a positive or a negative
impact on a person’s health-related behaviours.

Most people have a need for social interaction
and therefore seek companionship and acceptance
from people that they have commonalities with.

As we develop from children to adults, our peers
play an increasing role in our life, our decision-
making and our formation of self-identity. This
can be largely due to our need for acceptance and
approval. Peers can have a considerable impact
on health-related decisions and behaviours. Often
peers are the social group by which we gauge
what is acceptable behaviour. They can also have
a large degree of power in influencing a person’s
level of self-worth. A person who feels they are not
accepted by their peer group may go to great lengths
to fit in, negatively impacting their emotional and
physical health. For example, a young girl who feels
ostracised by her peers because of her weight may
diet excessively in an attempt to be accepted. This,
as well as being potentially harmful to her physical
health, can also be detrimental to her sense of self-
worth and her emotional health and could lead to
more serious mental-health issues, such as an eating
disorder in future years. In comparison, a girl who
has a group of friends who are very supportive and
encouraging of one another and place clear value on
personality and relationships rather than physical
attributes is more likely to develop a healthy self-
confidence and have a strong sense of emotional
connectedness and support.

The need for acceptance from peers can also
influence risk-taking behaviours, such as smoking,
drinking and reckless behaviour, with young people
engaging in risky behaviours in an attempt to seek
approval from peers.

Family are the earliest influence on an individual
and in many cases have a considerable impact on
the development of a person’s values and beliefs.
Aspects of an individual such as their self-esteem,
intrinsic ethics and attitudes are largely shaped
during childhood and adolescent years. Family

i
socio-cultural
factor cause of
disease or illness
based on family,

friends, etc.
r —
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attitudes and practices towards physical activity,
health and food can result in the formation of
either positive or negative habits in these areas.
For example, a child from a family who has active
parents, who include physical activities such as
bike-riding or bushwalking in their lives, who are
emotionally connected, and place a clear value

on eating a balanced diet and leading a healthy
lifestyle, is much more likely to adopt at least some
of these behaviours. On the other hand, another
child whose parents are obese and sedentary, who
see physical activity as a chore and have a diet
high in salt, fat and sugar is more likely to develop
negative habits in these areas as well.

Culture and religion are other areas that are
often closely linked with family. In many cases,
cultural heritage is passed down from parents,
grandparents and the wider extended family and
can have a large influence in the formation of
an individual’s identity. Different cultures have
different values and beliefs about health, and
different practices that may influence health in
either a positive or a negative way. Having a sense
of cultural identity and connectedness to a cultural
group can enhance an individual’s health as it
provides a sense of belonging, a connection to a
wider community and social support.

But for some, cultural identity can produce
some negative outcomes on their health with some
people experiencing bullying, marginalisation and
discrimination due to their cultural background.
As a result they may experience feelings of shame
towards their cultural heritage and a sense of
isolation and exclusion from the wider community.

Cultural beliefs can influence the health-related
decisions that a person makes, or the decisions

= - = = E— o

Figui’e 1.28 Curlturalidentity can have a positive impact
on health

-
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that are made on behalf of them by their parents.
Culture can affect perceptions of health, illness and
death. Beliefs about the causes of illness, methods
of treatment, how pain and illness should be
expressed, the degree of control that someone has
over their level of health and when to seek help can
all significantly influence health.

For example, in some cultures being overweight
is seen as a sign of strength, as it shows a store
against possible famine, and so overweight women
are seen as strong, healthy and desirable. This is
in stark comparison to most Western cultures that
view women with thin, slender frames as desirable.
They may also be described as strong but because
they show discipline in terms of diet and exercise.

Traditional diets associated with culture
can also affect a person’s health. The Japanese
traditionally have a diet that is low in fat, and high
in fresh vegetables and fish. This may be very
different to a traditional diet from other parts of
Asia such as India, where diet is dominated by
foods that are prepared with large amounts of fats
and oils.

Diagnosis and treatment of illness and disease
can also be largely affected by culture and religion.
For example, India and Sri Lanka place a high value
on the practice of Ayurveda or Ayurvedic medicine.
Ayurveda is a system of traditional medicine that
uses a range of treatments, including panchakarma
(‘five actions’), yoga, massage, acupuncture and
herbal medicine, to encourage health and well-
being.

Traditional Chinese medicine takes a very
holistic approach to health, and incorporates a
range of methods, including acupuncture, herbal
remedies, remedial massage (anmo tuina), exercise
and breathing therapy (such as qigong), and diet
and lifestyle advice. Therefore, a Chinese person
may turn to herbal and traditional remedies before
consulting a doctor. They may also be more likely
to participate in traditional health-promoting
activities, such as tai chi, which can have a positive
impact on physical, emotional and spiritual health.

Cultural expectations can either deter or
encourage healthy practices; for example, the
influence of culture on the level of physical
activity of an individual. In some cultures sport
and activities are seen as more male-appropriate
activities with women taking more passive roles.
Muslim women face restrictions on the type of
activities that they can be involved in, and need
to take care to avoid exposing skin. Women-only
gyms and women-only swimming sessions at pools
provided some options for these women.

Religion as a socio-cultural determinant can
provide a positive impact on health. Encouraging
abstinence from alcohol, drugs or sexual activity

Cambridge University Press

Photocopying is restricted under law and this material must not be transferred to another party.



m Cambridge Preliminary Personal Development, Health and Physical Education

—_———»
social justice a
value that favours
measures that

aim at decreasing
or eliminating
inequity;
promoting
inclusiveness of
diversity; and
establishing
environments that
are supportive of
all people
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attributes over other elements of character. This
strong message can not only shape the beliefs
that a person develops over what is healthy but
can also shape the behaviours that they adopt
themselves.

For example, media pressures to achieve a
thin, tanned body can lead women to excessive
dieting and exercise, disordered eating and poor
self-esteem as they attempt to achieve the ‘ideal’
body.

Media, however, can also play an important
role in the dissemination of positive health
messages. Many heath-promotion campaigns are
delivered to the Australian population through
the use of various forms of media such as

before marriage can have health
benefits. Religions that also advocate
respect, relationships, social justice
and the importance of family can
positively impact on an individual’s
emotional and social health. On the
other hand, some religions may have a
negative impact, with things like female
circumcision and accepted abuse
towards women, or not allowing the
use of medicine and procedures such
as blood transfusions as treatment for
serious illness and injury.

Media is another socio-cultural factor that
can play a role in determining the health of an

individual. Our society is saturated by media,
which means it can be a powerful influence

on shaping our behaviours and beliefs. Media
comments on all aspects of our lives, providing
strong and sometimes conflicting messages on
what we need to do, buy, wear and be in order to
be happy. It sends messages that illustrate how
people of differing age, genders and cultures
should behave. These messages are generally
not explicit but ingrained in television shows,
movies, advertising and other forms of media.
For example, very strong messages about the
characteristics of the ideal woman are implicit
in the majority of Australian media. Repeated
attention is given to thin, flawless women and a
consistent and strong focus is given to physical

television and radio advertisements, magazine
and newspaper articles, online advertising and
support websites and print media. These health
messages educate the population about current
health-related issues and seek to educate about
risk factors and positive health behaviours. For
instance, the changes in road rules in 2012 were
reported heavily in all forms of media in Australia.
The NSW government released a brochure and
online resources that clarified the changes and
some commonly misunderstood road rules. This
brochure, titled ‘Top 10 misunderstood road
rules in NSW’, was the subject of numerous news
programs, news articles and radio shows and
received a much greater audience than if it had
been a standalone brochure.

Dress

Food
Language

Music Literature
Games  Rituals

Visual Art postivals

Figure 1.29 Visible and non-visible aspects of culture
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Socio-economic factors

Socio-economic factors such as
income, employment, education and
housing are all intricately linked to
health. In many circumstances the

link to health may be indirect, with

the involvement of other influencing
factors such as decision-making skills,
peer influence and heredity also having

an impact. Therefore, it can be very difficult to
determine the influence that a single factor can
have on health due to the complex and interwoven
nature of some of the determinants.

Many studies have shown that people of lower
socio-economic status generally experience lower
levels of health. Those with lower levels of socio-
economic status (SES) have markedly higher
rates of diabetes, injuries and mental disorders
than those with the highest SES. These particular
ailments are all contributed to by lifestyle-related
risk factors such as smoking, drinking, drug use
and a high-fat diet, which have also been found to
be more common among lower SES groups.

Education

Research has shown a direct link between an
individual’s level of education and literacy and
their level of health. The higher a person’s level of
education and literacy, as previously discussed, the
better their health is likely to be. This is because
having a greater level of education carries better
prospects of employment, occupation and income.

People with higher levels of education are more
likely to be employed in higher paying, white-
collar jobs. A higher level of education also helps
to develop skills, confidence and knowledge that
can benefit health. Education provides people
with a knowledge and understanding of disease
and the associated risk behaviours. People with an
understanding of the potential harm to their health
presented by certain behaviours (e.g. smoking and
a high-fat diet) may be more likely to make health-
enhancing choices.

Education also develops the skills required
to access and analyse available health-related
information and services and increases the
confidence to access them.

Income

The level of income and wealth an individual has
is linked to health in a number of ways. A lower
level of income means that an individual may
have fewer options available to them in terms of
housing, food, leisure pursuits and health care.
Financial limitations can place a great restriction
on the areas and type of housing in which a person
or family can live. A family experiencing poverty
may not even have access to adequate housing
and may be forced to live in an environment

that is overcrowded, unsafe and insecure. As
well as the direct influence that living in an
unsafe environment can have on health, having
limited options can also contribute to a sense of
powerlessness and stress.

Risk factor Arthritis  Asthma  Chronic Coronary  Depression  Type?2 Osteoporosis  Stroke
obstructive heart diabetes
pulmonary disease
disease
Behavioural
Tobacco smoking  / v v/ v v v
Physical v v v v v
inactivity
Alcohol misuse V4 V4 v v v
Poor nutrition v v v Ve
Biomedical
Obesity v/ v v v 4
High blood s ve
pressure
High blood Vs v
cholesterol

Table 1.5 Relationship between selected chronic diseases (conditions) and risk factors (determinants)
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Should the private health insurance

rebate be means tested?
The Sydney Morning Herald (online), 11 February 2012

The advocate Cassandra Goldie

LAST year private health insurance providers made a $1.2 billion profit, before

tax. Yet the private insurance rebate is the fastest-growing component of

Australian government health expenditure. While government funding for health

must prioritise improving access to services and reducing inequalities in both

access and outcomes, the private health insurance rebate does neither. Onthe  Figure 1.30 Affordability
contrary, there is overwhelming evidence that the rebate drives such inequities.  is one of the strongest

Affordability is one of the strongest predictors of taking out private health  predictors of taking out
insurance. Not surprisingly, this leads to significantly higher rates of private private health insurance
health insurance for those on middle and higher incomes. Private health
insurance is also significantly more common for residents of capital cities. Beyond affordability, the rebate
does nothing to alleviate the structural barrier to affordable and timely health care in rural and regional areas
with no or little access to GPs, specialists and after-hours care.

At the same time, and contrary to popular wisdom, the rebate has failed in its aims to relieve pressure on
the public health system. Evidence shows that when people with private insurance have an acute injury or
iliness, they will attend a publicly funded hospital for care. While this is their right and is an entitlement that is
built into our health system, it demonstrates the fallacy of the rebate as a mechanism for relieving pressure
on the public health system. It has long been argued that if all government subsidies to the private health
sector were redirected to public hospitals, millions of additional people would be able to be treated in these
hospitals.

The extension of the rebate to ancillary services (beyond hospital care) is particularly hard to justify as
this subsidy is even less likely to reduce the costs of providing public health care. It is also unfair that high-
income earners are subsidised by the rebate arrangements for services such as dental care, when public oral
health services for people on low incomes are in such a parlous state. This cost to revenue could be better
spent with improved health outcomes, for instance, by expanding capacity in public services or by better
integrating the primary care sector to improve early detection of preventable conditions.

Means testing the rebate is part of a package that could save the government $2.4 billion over three
years. Redistributing these savings, to those missing out on standards of health that others take for granted,
is a key step towards reducing inequities and improving health outcomes in Australia.

Dr Cassandra Goldie is CEO of the Australian Council of Social Service.

The insurer Dr Michael Armitage

MEANS TESTING the 30 per cent rebate would affect everyone requiring health care and would be bad
for the public and the private health systems. The rebate makes cover affordable for many people. Means
testing will force people out of the private health care system and into the public sector, increase pressure on
the public hospital waiting lists, and force premiums to increase, disadvantaging lower-income earners who
remain in private health insurance.

The government argues that only the wealthy will be affected. This is a false claim. Of the 12 million
privately insured Australians, government figures show 5.6 million have an annual household income of less
than $50000 and, of those, 3.4 million have an annual household income of less than $35 000.

As people drop their health cover as a result of the means test, those who remain in private cover will
have to pay more, no matter what their income. For many who are privately insured, the rebate is the only
form of government assistance they receive.
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An independent report by Deloitte on the impact of means testing the 30 per cent rebate, based on
ANOP/Newspoll research into consumer behaviour early last year, found that:

up to 1.6 million people would drop their hospital cover over five years (compared with Treasury’s

estimate of 25000)

up to 4.3 million would downgrade their cover over five years

premiums would increase 10 per cent above what they otherwise would have

an extra 845000 people would be admitted to public hospitals.

The government claims it has to wind back the 30 per cent rebate because it is the fastest growing area
of health expenditure, and that means testing will save it $100 billion over 40 years. Both assertions are
incorrect.

The rebate is a small component of total health care spending (8.1 per cent) and has only increased 0.2
per cent as a proportion over 10 years. In previous budgets, Treasury forecasts have varied by more than
25 per cent from the actual outcome when estimating two to three years out, so nobody should have any
confidence in that prediction.

The government has failed to consider the impact of people downgrading their private health cover
and has not taken into account the flow-on effects into the public hospital system of those who will drop or
downgrade their cover.

The policy is flawed. It will not deliver better outcomes to the public, nor will it deliver a pot of gold to the
government.

Michael Armitage is CEO of Private Healthcare Australia.

The Medicare pioneer John Deeble

THESE reforms need to succeed. They are small adjustments and will affect only the highest-earning
Australians. The rebate program costs more than $4 billion a year — about a third of private insurance revenue
—and it is growing faster than any other health expenditure.

Medicare and public hospitals are funded by taxpayers, based on people’s capacity to pay. Private
insurance premiums are a flat rate.

Fairness would therefore require that government subsidies follow the same principles as other
government assistance — lower-income people should get more than richer ones. At the least, subsidies
should be uniform. But the private health insurance rebate doesn’t work that way. The more you spend, the
bigger the public subsidy you get.

Higher-income earners are more likely to have private insurance and a higher level of cover than those
on low incomes, so their share of the rebate is disproportionately large. The rebate also covers ‘extras’.
Almost $750 million a year of public money goes to services not covered for the 55 per cent of Australians
not privately insured.

The changes will not threaten the private health industry or public hospitals. The 30 per cent rebate was
introduced in January 1999. Nothing else changed. Private insurance then covered 30.2 per cent of the
population. In March 2000, it had risen to 32.2 per cent. A 2 per cent rise in membership for every 10 per
cent reduction in price. So the system was changed again by penalising those who joined after age 30, with a
large, government-funded publicity campaign to show private insurance was the only secure way to access
hospital care. Within six months, that combination raised coverage to 45.8 per cent, almost exactly what it is
now. But this was mainly due to the April 2000 campaign. The rebate alone had almost no effect.

There is no reason to believe the outcome would be any different now — a 2 per cent drop in membership
for every 10 per cent price increase. But only a quarter of insured people would be affected and only 7 per
cent (singles earning more than $140000 and families more than $280000 a year) would lose the rebate
altogether. Singles earning more than $80000 a year and families on more than $160000 would get less than
30 per cent on a sliding scale.
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Simple maths shows less than 40000 people - 0.4 per cent — would leave private insurance. The effects
on public hospital use would be equally trivial. About 12000 extra admissions a year. There were more than
five million admissions to public hospitals last year. A storm in a teacup.

John Deeble was principal adviser to the Whitlam and Hawke governments on the introduction of Medibank
and Medicare.

The administrator Michael Roff

MEANS testing the private health insurance rebate will affect everyone. If you have health insurance you will
pay more, regardless of your income. If you rely on the public system you will wait longer for treatment and
the increased cost to taxpayers will outweigh any savings the government makes.

Anyone who tells you that you won’t be affected doesn’t understand the full impact of the measure.

And maybe that is not surprising, as this government does not seem to understand the impact it will have
on the health system.

Over the past 10 years, the rebate has seen an additional 8 million patients treated in private hospitals,
taking pressure off the public system and saving taxpayers $26 billion.

Not only do private hospitals take pressure off the public system, but the Productivity Commission found
private hospitals deal with more complex cases, costs are 30 per cent lower than public (for decades private
hospitals have used activity based funding which is just being developed in the public system), and private
hospitals perform better on available safety and quality indicators.

A KPMG report commissioned by the government shows there is rapid growth in insured patients using
public hospitals. This follows a big jump in people downgrading to health insurance products with treatment
exclusions following other government policy changes in 2008 (when people downgrade they rely on public
hospitals for all ‘excluded’ treatments). This downgrading impact will accelerate under means testing but has
not even been modelled by the government so they do not understand, or even acknowledge, its impact.

We know that government-commissioned research indicates up to 2.5 million people will downgrade their
cover in the first year of means testing. This would have a devastating impact on public hospital demand, with
taxpayers picking up the bill for those lucky enough to get into hospital, with many more likely to be waiting
for treatment. No wonder the government does not want to acknowledge it.

Those above the income threshold will face significant premium increases (between 14 per cent and 67
per cent depending on age) instantly. In subsequent years, as healthy members drop their cover, even low-
income earners on full rebates will be hit with price rises as the risk pool worsens.

Michael Roff is CEO of the Australian Private Hospitals Association.

Inability to afford private health insurance also This may be due to a number of different factors
means a lower level of control over health. Reliance including limited options for leisure and physical
on the public health-care system means limited activity and lower levels of education about the risk
choice in doctors and hospitals, longer waiting factors associated with inactivity.
periods for treatment of non-life-threatening
illnesses and the limited access to other forms of . -———
Environmental factors environmental

treatments such as physiotherapy, occupational
factor cause of

therapy, speech therapy, eye therapy, chiropractic Environmental factors refer to the disease or illness

services, podiatry, psychology services, glasses and natural and manmade environments based on location

contact lenses, and hearing aids. in which we live. They are directly and surroundings
The Health Statistics NSW website reports linked to climate, air quality and water —

a strong correlation between SES and rates of quality. By world standards Australia possesses

physical activity. As can be seen in Figure 1.31, as well-developed infrastructure and is modern and

SES decreases so does the level of activity. clean. We have access to clean running water, high-
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Figure 1.31 Adequate physical activity by socio-
economic status and sex, persons aged 16 years and
over, NSW

quality waste disposal systems, a climate of peace
and relatively clean air; however, there is still a large
variation in the living environments that people
experience throughout the country.

People living in rural and remote areas are
one group that has been found to experience
lower levels of health than those who live in
urban areas. The remoteness of location means
that rural Australians may experience limited
access to health services and technology and also
limited options in relation to food and leisure.
The remoteness of location may also contribute
to a greater risk of death through injury as the
response time of emergency services is so much
greater. The sense of isolation has also been found

to contribute to mental health issues, with people
in rural and remote areas experiencing higher
rates of depression and suicide. Rates of drug

use and alcohol abuse have also been found to be
higher in rural and remote areas. This may be due,
once again, to the sense of isolation or the limited
options available for leisure and recreation.

Rural and remote areas are also closely linked
with other determinants, with the proportion of
Indigenous Australians increasing linearly with
remoteness. Low socio-economic status, as well,

What individual factors determine

health?

2 What socio-cultural factors determine
health?

3 What socio-economic factors
determine health?

4 What environmental factors determine

health?

Checklist 1.24

How can an individual’s health be
determined by a range of different
factors?

Broad features of Socio-economic Health behaviours Biomedical factors
society characteristics
Tobacco use Body weight
Culture Education Alcohol consumption Blood pressure
Resources Employment Physical activity Blood cholesterol
Systems Income and wealth Dietary behaviour Glucose regulation
Policies Family and Use of illicit drugs Immune status
Affluence neighbourhood Sexual behaviours
Social cohesion Access to services Vaccination behaviours
Socialinclusion Housing
Media Psychological factors
Knowledge, attitudes
Environmental factors and beliefs Safety factors
Natural
Built
Individual physical and psychological makeup
(genetics, ageing, life course and intergenerationalinfluences)

Figure 1.32 A conceptual framework for determinants of health
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has been linked with geographical location, with
a greater proportion of people in rural and remote
areas experiencing lower levels of education and
incomes.

The degree of control
individuals can exert over
their health

Modifiable and non-modifiable health
determinants

Individuals have a varying amount of control over
the factors that influence their health. Some things
may be able to be modified relatively easily — and
are called modifiable determinants — whereas
others can never be changed — and are called

non-modifiable determinants. The non-modifiable
determinants include age, gender, family history
and ethnicity. While an individual cannot change
these factors, having an awareness of how they
may influence health can lead to preventative and
protective action being taken.

Our genetic makeup may mean that an
individual is either born with an increased risk
of developing a certain illness or that they are
born with an existing health condition. Advancing
technology has meant that the detection of
these conditions is a lot more accurate and a lot
more accessible. Testing of an unborn child for
conditions like Down syndrome is now a regular
part of prenatal care. People with a family history
of a particular illness can reduce the risk of it
developing through preventative actions such
as monitoring and screening. For example, new
genetic tests mean that women with a particular
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Figure 1.34 The quantity of unhealthy foods we eat is a modifiable determinant of health

genetic predisposition to cancer can undergo
simple testing to see whether or not they carry the
faulty gene.

Advancing age is inevitable and as a person
ages their risk of developing an illness or disease
increases. This chance can be reduced by living a
healthy lifestyle, having regular check-ups and an
awareness of any genetic predispositions to certain
illnesses.

Some factors, although modifiable, may be
extremely difficult for an individual to change.
Environmental factors such as geographic location
can be largely determined by a person’s socio-
economic status. A person may live in an area that
is surrounded by high industry, or has higher levels
of crime, but may not have an adequate income to
move to a better area.

A person living in a rural and remote area may
experience less access to health services and
facilities and higher risk of exposure to things such
as occupational hazards. Once again, their ability to
modify these factors is extremely limited.

Lobbying to government is one way in which
individuals and communities can seek to modify
aspects of their environment. For instance,
mothers’ groups lobbying for improved play

© Hawgood, James, Osborn, Ponsen 2014

equipment, residents lobbying for noise-reducing
glass on their windows when living next to a high
road, and lobbying for changes to speed limits in
high pedestrian activity areas. However, this relies
on a person having knowledge of their options and
the correct avenues to pursue them and also the
attitude that there is a potential for change.
Modifiable determinants all have the
potential to be altered in some way. However,
the capacity of an individual to change them can
vary greatly. This can be due to the contribution
and interaction of a number of different factors
including environmental, socio-cultural, socio-
economic and individual factors. The relationship
between a person’s individual characteristics
and their social and economic circumstances is
very closely linked to the control that they have
over their health. Low socio-economic status
means that an individual is likely to have fewer
options in terms of employment, less access to
health-promoting resources such as education
and health services, and is more likely to feel
that they have less control over their life. This
sense of lack of control can mean that it is more
difficult for a person to take steps to improve their
circumstances and their health.
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Health knowledge and skills are key factors
in determining an individual’s level of health and
can be modified. These factors form a key part of
most health-promotion campaigns as they lead
to empowerment of the individual. The ease with
which the improvement of knowledge and skills
occurs can vary greatly depending on a number
of different factors, such as the provision of
reliable and accurate information and the ability
of the individual to access and understand the
information. However, this is still not enough to
produce change and must also be combined with
an interest or desire to improve health knowledge
and skills. Many health-promotion campaigns focus
on this, and provide health-related information in
a manner that attempts to make it personal and
relevant. For example, the recent Measure Up
campaign provided information about the dangers
of excess weight gain by presenting the effects
that it can have not only on the individual but also
on their family. As well as providing education the
campaign also provided some tools to assist people
in making positive steps towards improving their
health, such as exercise plans, healthy meal recipe
ideas and food plans.

An individual’s attitude to health is another
determinant that can be modified but with varying
ease. An individual’s attitude towards health is the
product of a number of different factors including
their life experience, knowledge, beliefs and their
social environment.

The likelihood that a person will change their
attitude increases if a person:

* has support in doing so

¢ has an understanding of how their health will be
improved if they do

e has a sense of control over their health and their
life

e does not have attitudes and behaviours that are
long fixed.

The changing influence of
determinants through different life
stages

The impact that certain determinants have on our
health changes with age, as does the degree of
control that we have over them. As a baby we are
completely dependent on others to fulfil our needs
and attend to our health. If a child is sick it is the
responsibility of the parent to ensure that they
receive adequate care. In this sense, a child’s health
is very closely related to factors such as the socio-
economic status and attitudes of their parents.
Parents not only control elements such as what
a child eats and the physical activities that they are
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able to participate in but are also a key determinant
in their social and emotional development. A stable
and emotionally supportive environment can help
to develop a child that is emotionally resilient and
confident, whereas family break-up and a parent
who is emotionally disconnected can contribute to
the development of mental-health issues later in life.

As we get older the influence that our family
has begins to decrease and the interaction we have
with the broader social environment increases.

The influence of things like the media and peers

on our food habits and choices can be significant,
even from a relatively young age. Advertising

of junk food has become a contentious issue in
Australia with agencies lobbying for changes in the
laws to limit the ability of junk food and fast food
companies to advertise, especially during children’s
prime-time viewing on TV. This recognises the
power that advertising can have over food choices.

As an adolescent, peers become a much
stronger influence on an individual’s health-related
choices. The desire for social acceptance and a
sense of approval from peers can lead a young
person to engage in risky behaviours such as binge
drinking, reckless driving and sexual activity. This
can be compounded by a sense of impunity and the
fact that many health issues such as cancer from
smoking may seem like a long way off.

During teenage years the media continues to
be a significant influence on health with attitudes
presented in movies and TV shows and through
celebrities subconsciously influencing choices.

An example is the pressure that many young girls
feel to be thin. Constant presentation of size-zero
celebrities and flawless models in advertising

leads girls to believe that that is the accepted
norm. This, in turn, pressures them to conform to
this ideal by restricting eating and dieting. This is
further compounded by the frequent focus of many
women’s magazines and programs on dieting and
weight-loss tips.

The direct impact of the media on behaviour
may decrease as we get older and our awareness,
skills and knowledge increase. Our ability to be
critical consumers will, hopefully, strengthen and a
sense of individual identity will overtake the desire
to conform to peers.

Changes in socio-economic status occur
throughout life and vary in their impact on health.
As young people get a little older they may also get
a part-time job, which means increased income and
increased independence. Parents begin to have less
control over the decisions that their children make,
and an adolescent may start to form their own
beliefs and opinions. They may start to question the
views held by parents as they seek out an individual
identity.
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Summary 1.25

What are modifiable health
determinants?

What are non-modifiable health
determinants?

How much control do individuals have

over the determinants?

2 What can individuals do to modify the
determinants they have little control
over?

3 How does the level of influence of the

determinants change over time?

The life stage between 25 and 64 is when most
adults enter the workforce in a full-time capacity.
During this time they may seek to develop a

career, establish a family and then seek retirement.

During this stage, socio-economic status is the key
determinant in health, with employment dictating
income, available leisure time and stress levels.
Employment can also impact an individual’s social
status, their sense of purpose and fulfilment, and
general well-being.

During this stage lifestyle habits are formed
and become well established, and can have a
major impact on health, both in the immediate
future and later in life. Changes in metabolism
may lead to weight gain if an individual does not

participate in adequate physical activity or maintain

a nutritionally balanced diet.

This age group tends to have the opportunity
to have the most control over health determinants,
with the access to information, services and
finances to make decisions.

As people get older, the impact of earlier
decisions begins to surface. Risk factors such
as smoking, overweight and poor nutrition may
contribute to the development of chronic illnesses
such as cancer, which is much more prevalent in
older age groups. On the other hand, protective
factors can also result in healthy ageing and
increased quality of life.

The influence of genetics also becomes more
apparent, with chronic genetic conditions such as
Alzheimer’s and dementia surfacing.

As people cease work, their income decreases
and they become reliant on the pension,
superannuation and previous savings. A possible
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decline in socio-economic status, combined with
declines in health, means a greater dependence

on others. With decreased mobility, the impact of
things like geographic location may also increase
and older people may experience greater difficulty
in accessing health services.

Health as a social
construct

The word health carries many different meanings
for people, and these meanings are shaped by the
people around us, our culture, religious beliefs,
medical views, societal attitudes, our gender
advancing age and past experiences. In other
words, our view of health is socially constructed.

The concept that health is a social construct
recognises that there are many external factors
that influence health and highlights that because
of this, health is not solely the responsibility of the
individual. It means that an individual’s view of
health will vary:
e over time
e from individual to individual
e from context to context
e from culture to culture.
An example of tanning through the ages can be
viewed through Prezi (see www.cambridge.edu.aw/
prelimpdhpelweblinks).

Appearance and what is considered beautiful
and desirable is very much a socially constructed
ideal. Skin tanning is an example of a health-related

Figure 1.35 Many Australians continue to associate a
tan with being healthy
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behaviour that is strongly linked with society’s
perceptions of what is acceptable at the time.

Over the past 100 years, society’s perception
of tanning has changed considerably. In the early
1900s tanning was used as a measure of social
standing. Tanned skin was considered an indicator
of lower class as it was a sign of physical labour.
Ladies of high social standing took care to maintain
their pale complexions with the use of parasols,
gloves and hats. Some even made use of lightening
agents to create a lighter skin tone, indicating a
higher social status.

In the 1920s perceptions of tanned skin took a
turn when French fashion designer Coco Chanel
accidentally got sunburned while sailing aboard
a yacht to Cannes. When she returned from the
Riviera golden brown, a fad was born. Bronzed skin
was a highly sought after accessory and a sign that
you were fashionable and wealthy. Products to aid
the tanning (and burning) of skin were marketed,
wealthy people travelled to sunny destinations
in winter or used a sunlamp to create the sun-
kissed look and people deliberately ‘worked’ on
their tans by lying in the sun for hours, allowing
themselves to burn. In Australian culture, a bronzed
body became an iconic image and was considered
desirable and healthy.

As the century progressed, an increased
understanding of the dangers associated with
prolonged exposure to the sun, combined with a
large increase in the rate of skin cancer among the
Australian population, began to see the start of a
change in attitude towards tanning. Sun-tanning
lotions began to give way to sunscreen lotions
and the use of solariums increased by those who
wanted a tan but were worried about the sun.

The understanding of UV radiation continued to
increase and doctors began to warn against solarium
use. The incidence of skin cancer continued to rise,
with melanoma diagnoses increasing by around 50
per cent between 1982 and 2007.

Government-driven health-promotion campaigns
such as Slip-Slop-Slap began their ongoing crusade
to alter the Australian culture of tanning. Today,
perceptions continue to change and there is an
acceptance of pale skin as healthy skin, with
campaigns using slogans such as ‘There’s nothing
healthy about a tan’. Media and the fashion industry
celebrate the pale porcelain skin of celebrities such
as Nicole Kidman and Anne Hathaway and the use
of protective clothing and sunscreen is an accepted
and praised part of our culture.

In the tanning industry there has also been a
shift. From 2014 solariums were banned in New
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Figure 1.36 Determinants of health
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South Wales and South Australia, with other states
likely to follow suit. Despite the changing attitudes
towards tanning, there remains a significant
proportion of the youth that consider a tan to be
sexually appealing. However, many of those who
still desire a tan are beginning to turn to sunless
tanning such as spray tanning to achieve the look
without the danger.

By viewing health as a social construct we
recognise that an individual’s behaviours and
health-related decisions are the product of
many external influencing factors. This allows
us to recognise that an individual is not solely
responsible for their health but that there is an
element of societal responsibility.

Recognising the interrelationship of
determinants

There are many different factors that influence an
individual’s level of health. As discussed earlier,
these factors are referred to as determinants of
health and include social, cultural, economic and
environmental factors.

These determinants do not work in isolation to
produce an individual’s level of health, but rather
interact in many different ways and are often
intricately linked. For example, an individual’s
employment opportunities are very closely linked
with their level of education and skills, but can
also be strongly influenced by other factors such as
personal attitude and belief about themselves and
their geographic location. Employment determines
income and income has been very closely linked
with health. This complex interaction can be difficult
to measure and to analyse as some determinants
are so closely linked that it can be difficult to assess
them on their own, whereas other determinants
may seem to be so far removed from each other that
it would not be expected that they would impact
each other. In addition, the degree of impact that
each determinant will have can vary throughout an
individual’s lifetime, even from day to day.

The ATHW describes determinants as
‘causal pathways’ that affect health. Some of
the complexity and degree of influence of the
determinants is illustrated in Figure 1.36, which
groups the determinants into four main groups
with the main direction of influence going from
left to right. The broader features of society and
environment are considered ‘upstream’ influences
as they are factors that generally have a less direct
impact on health but are still very present in the
background. These factors include things such as
the political stability, air quality, social attitudes
and technology. The ‘downstream’ determinants are
factors that influence an individual more directly or
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immediately, such as an individual’s blood pressure
and the strength of their immune system.

The diagram provides a good illustration of
the impact that one determinant or group of
determinants can have on others and the flow-on
effect that this can have into other areas of life.

For instance, socio-economic status can have a
direct impact on an individual’s health behaviours.
Unemployment can contribute to feelings of a loss
of control and a sense of hopelessness, which can
lead to unhealthy behaviours such as high levels of
alcohol consumption or illicit drug use in an attempt
to escape these feelings. In turn, this can influence
physical health, resulting in loss or gain of weight,
changes in blood pressure, or injury as the result

of increased risk-taking. The broader political and
social environments may also contribute to these
behaviours. For example, an unemployed person who
lives in a social environment where the unemployed
are considered useless and that it is their own fault
that they can'’t get a job may be more likely to engage
in these unhealthy behaviours compared to someone
who is unemployed but receiving government
support and training in attempting to get a job.

While the diagram illustrates the influence of
the determinants from left to right — upstream to
downstream — the direction of influence is not one-
directional. The impact of determinants on health
can occur in reverse; for example, an individual’s
level of health affecting their ability to get a job, or
participate in physical activity.

Challenging the notion that health is
solely an individual’s responsibility

By recognising that health is socially constructed,
the many external influences on an individual’s
health are acknowledged. This acknowledgement
challenges the notion that health is solely an
individual’s responsibility.

The view of health as a social construct is one
that has initiated change in the way that health
promotion is approached. In the 1970s and 1980s
Australia’s main attempts to improve the nation’s
health were based on the assumption that if people
were provided with the correct information about
issues relating to their health, they would choose
better health behaviours. This individual view of
health suggests that poor health is the result of
ignorance, lack of willpower and laziness, and
attributes all the blame to the individual.

This view of health is reflected quite strongly
in the following interview with Tony Abbott on the
issue of childhood obesity.

However, an individual view of health does
not account for the biological, social, economic
and environmental factors that may provide
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Interview - Tony Abbott MP
On the subject of childhood obesity in Australia

By Ticky FULLERTON
ABC’s Four Corners, 17 October 2005

Q. Minister, do you believe the figures that at least one in four
children in Australia are overweight or obese?

A. That’s what the experts tell me and | have no reason to disbelieve that.

Q. Why do you think kids are getting fatter in Australia?

A. Because they’re eating more and exercising less.

Figure 1.37 Tony Abbott

. How much do you think parents should take responsibility for the issue of overweight and
obesity in children?

. I'think in the end it is up to parents more than anyone to take this matter in hand.

. But are you making these choices easy for them?

. Well, the federal government doesn’t say to someone in the supermarket, please take that bottle of
Coca-Cola. It is a shopper’s choice to take a bottle of Coca-Cola rather than a carton of low-sugar
fruit juice or milk.

. But you go to the supermarket presumably, you know that the confectionary is stashed
there in almost every aisle at child height?

. Mm, mm. But, but, again, there is nothing that makes the parent who is doing the shopping go for the
Coke as opposed to the milk.

. What about ‘pester power’?

. Well, again, if parents are too weak willed to resist, it's going to be very hard for governments to step in.

. Do you think there’s a connection between marketing and childhood obesity?

. Obviously anyone who is marketing a product is determined to try to make the product as attractive
as possible, there’s nothing inherently wrong with that, but if the product in large quantities is not so
good for people, it’s up to the people who are out there in the marketplace to exercise appropriate
discipline.

. We’ve spoken to a group of parents who complained about an advert for Kellogg’s Coco
Pops where Monica Trapaga, a popular children’s TV host, sells it as healthy with calcium
and yet it’s over 30 per cent sugar. Can you see why parents would be so angry?

. But if parents don’t think Coco Pops are good for their kids, there’s a very simple solution — don’t buy it.

. Even with all the pester power that parents say kids watch these adverts?

. If parents are incapable of resisting their kids, why are they suddenly going to take advice from big
sister government?

. Well, just imagine parents who, for example, are split, imagine single parents who are in a
position where they have their kids two or three days a week, where they’re fighting for the
affection of the child. Can you see where pester power would come in and be very, very
powerful?

. | don’t believe that any responsible parent, regardless of his or her family circumstances, would
knowingly do things for the kid that are unhealthy for the kid.

. Let me use the example of a McDonald’s Happy Meal.

. Mm.
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. Have your kids ever had a Happy Meal at McDonald’s?

. Indeed they have.

. The Happy Meal gives away toys, so does KFC and Red Rooster. Is there anything wrong in
companies doing this, do you think?

. No, there’s not. What’s wrong is giving kids Happy Meals all the time. And to the best of my
recollection my kids would only have a Happy Meal about once a week.

. Why do you think these companies give away toys with their food products?

. limagine that it's because they think it's a good marketing ploy, but there’s nothing wrong with
marketing, even the ABC markets itself.

. The regulations state that a premium or a toy must be incidental to the product being sold.
Parents have complained that in a lot of these ads over 90 per cent of the ad is about the
toy and not the junk food.

. Mm.

. Do they have a point?

. Well, you'’re using, if | may say so, junk terminology in a sense, because there are, sure, all sorts of
issues with a constant diet of McDonald’s. But there are all sorts of issues with a constant diet of
anything, including things that would ordinarily be regarded as healthy, such as salad and bread and
s0 on. So look let’s not demonise McDonald’s. McDonald’s have a perfect right to exist, they have a
perfect right to market their products, and it’s up to parents and others, um, to sensibly make use of
these products.

. But if the rules were saying that if you have a toy or a premium that is supposed to be
incidental to the advert, if you’ve got over 90 per cent of the advert time on the toy, do you
think that’s incidental?

. Well, if the rules are being broken, let the rules be enforced by whoever the enforcement agency is.

. Well, interestingly the regulator, despite these rules being in place, took the view that this
toy was part of a bundled product, that the toy and the food were bundied.

. Well, if the regulator is the appropriate decision-maker and that’s the decision that the regulators have
made, well, that’s that, in a sense.

. I guess that’s the question, isn’t it? Do you think the regulator is doing a good enough job?

. Well, I'm not responsible for the regulation of advertising, and | don’t believe in principle that we
should ban the advertising of McDonald’s. In the end, McDonald’s don’t make us eat anything. We
decide what we eat, and | think that it's high time that we took more responsibility for what we eat and
the amount of exercise we take.

. Larry Anthony, when he was Minister for Children, at a conference in 2003 said that
advertisers had to acknowledge that they had tremendous influence over children and if
advertisers were not prepared to act responsibly then community pressure would force the
government to regulate the industry. Do you agree with that?

. | certainly think that advertisers do have some influence. If advertising had no influence people
wouldn’t spend millions and millions of dollars on it. But in the end, it’s just influence. They have
no authority over any of us and, and none of us is so weak willed as to be programmed by an
advertisement we see.

. You don’t think so?

. Look, I think that it’s a pretty sad view of humanity to think that we are in some way programmed
by the stuff we see on television.

. What about children under eight?

. Well, children under eight normally eat what their parents give them, and if their parents are foolish enough
to feed their kids on a diet of Coca-Cola and lollies, well, they should lift their game and lift it urgently.

ISBN 978-1-107-42033-5 © Hawgood, James, Osborn, Ponsen 2014 Cambridge UfQidiiiiesd
Photocopying is restricted under law and this material must not be transferred to another party.



m Cambridge Preliminary Personal Development, Health and Physical Education

(Continued)

NEWS

. Do you think the power of the advertising industry and indeed the media organisations

make it quite difficult for people to speak out against them?

. Well, I'm perfectly happy to speak out now, Ticky, against over-reliance on fast food. | think it is most

unwise for parents to keep more than one bottle of Coke a week in their fridges. | think it is most
unwise for parents to give their kids more than one or at most two meals of fast food a week. | think
that it's most unwise to allow yourself to become overweight, let alone obese, and | think that all of us
should seriously consider exercising more.

. But do you think this is the heart of the problem, of why we have this issue of childhood

obesity and overweight, it’s actually the parents and the choices that we make?

. Absolutely right. No one is in charge of what goes into my mouth except me. No one, no one is in

charge of what goes into kids” mouths except their parents.

. Do you think the State has any role on trying to make those decisions easier? You’ve got

enormously powerful companies pushing junk food. You’ve got urban planning which
doesn’t allow for parks, enough places for people to exercise. Is the State not responsible
for any of this?

. Obviously we should have plenty of parks and by every international standard Australia is extremely

well endowed with places to exercise.

. Have you been out to the western suburbs?
. ljogged through much of south-western Sydney on the weekend, so | have seen these places and,

and sure some of these houses are on quite small blocks, but nearly every one of these estates has
got a fair degree of parkland, and if there’s no parkland there are certainly footpaths and roads that
people can run on.

. So you would be against any form of regulation or intervention on behalf of the government

in helping this debate?

. There are Codes of Conduct, | certainly think that’s important. There are the existing regulations which

you say aren’t being adequately enforced. I’'m certainly not advocating their removal. All ’'m saying is
that in the end government can’t and shouldn’t determine what goes into people’s mouths. In the end
people have got to exercise a bit of maturity and a bit of responsibility.

. What is it going to take for the federal government to believe that the situation in health has

got to such a bad degree that they will have to intervene?

. |just don’t believe that the Australian people are so weak willed individually or collectively that it

will ever be necessary for the Australian government to try to exercise censorship over ordinary

commercial advertising.

considerable barriers to an individual making

positive health choices. Viewing health as a social

construct assists us in understanding why some

people experience lower levels of health than

others. It assists us in understanding:

e why certain groups behave in particular ways

e  why some people or groups do not have the
same chance to achieve a high level of health
as others

e how culture and an individual’s social
environment can influence a person’s behaviour

e that some ‘upstream’ factors are largely
unmodifiable by the individual.
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Accepting these facts does not remove individual
responsibility but brings a better understanding
of the role of the government and society in the
promotion of health. It is important that a balance
is achieved between holding individuals responsible
for their choices but also accepting that the
government and communities have a responsibility
in working to address the determinants to support
people in making health choices.

When the responsibility for health is shared in
this way then there is a much greater likelihood
of positive health outcomes. For example, the
reduction in tobacco use over the past 30 years has
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been due to a coordinated approach that addresses
the contributing determinants. A combination

of increased awareness and knowledge about

the dangers and effects of smoking, increased
community support for those wanting to quit,
changes in government legislation and policies
relating to smoking and to tobacco sales, involve all
levels of society and work to create an environment
in which not smoking is a supported behaviour.

The recognition that health decisions are not

made in isolation is one of the most important

considerations in the attempt to modify a negative
health behaviour.

Public health expert slams
Australian anti-obesity
policies

Reported by Lucy CARTER, ABC News,

22 October 2013

Professor Rob Moodie commented: “You 'kr}?n\nf
personal responsibility, personal agency, IS

in thi it's only half the deal if it's
rtant in this area. But it's only
Ec)r:)at it's about what sort of environment we have
around us. ,
‘Unfortunately we have what’s called an
obesogenic environment — it means that every cuz
you give to people is constantly reinforced arF‘J:Sle
isi j ) ally cheap, aval
advertising, junk food’s re . i
everywhere, constantly promoted, r:am::;de,r lftosr
i i as, so it’s
more available in poorer areas, ¥ 10
people who have low incomes and low education.
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Going further 1.27

Inquire

1 Towhom does Tony Abbott attribute
the blame for childhood obesity?

2 Inwhat ways is this a very individual
view of health?

3 How does this view of health and
the responsibility of governments in
obesity prevention differ from the view
presented by Professor Rob Moodie in
the quote below left?

4 Analyse the impact of the determinants
of health on the development of
childhood obesity and propose
strategies to address it.

© Hawgood, James, Osborn, Ponsen 2014

1 How doesviewing health as a
social construct recognise the
interrelationship of the determinants?

2 How does viewing health as a social
construct challenge the notion
that health is solely an individual’s

responsibility?

Checklist 1.29

Using the determinants for the basis of
your argument, why do some individuals

and groups have better health than
others?
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1.3 Strategies that help promote
the health of individuals

What is health promotion?

Driving question 1.30

You have just been appointed as the
federal minister for health. What
immediate actions would you take to
improve the health of Australians?

There are many underlying factors that influence
the level of health that an individual experiences.
Social, economic, behavioural, environmental
and lifestyle factors all contribute in varying
degrees to determine an individual’s health. Health
promotion aims to ensure that these factors
contribute to health in a positive way, achieving
better health for all.

The World Health Organization (WHO) is the
leading international organisation for health in
the United Nations. It has played a key role in the
development of a global health movement and the
development of international policies relating to
health promotion.

WHO defines health promotion
as ‘the process of enahling people to
increase control over their health and
its determinants, and thereby improve
their health’. This definition recognises
the influence of many outside factors
on health and the importance of
empowerment of the individual in
order to improve health.

In 1986 WHO hosted the first
international Conference on Health
Promotion in Ottawa, Canada. The conference was
targeted towards achieving health for all by the
year 2000, and the principles and processes that
would support this — in other words, the principles
and processes of effective health promotion. The
conference was attended by representatives from a
wide range of countries and was the key movement
in a global focus on health promotion.

One of the things that led to this international
conference was the establishment of a working
party by WHO to discuss ‘Concepts and Principles
in Health Promotion’. The aim of this group
was to identify the most important issues in the
development of policy and programs in health

e EE—— |

enabling action in
partnership with
individuals and
groups, providing
resources and
support to
empower them

to promote and
protect their
health

i

Preventative
health services
e.g. breast
cancer

Organisational
development
e.g. health-
promoting
schools

screening

Community
based work
e.g. community
transport

Health

Public policies
e.g. banning
smoking
indoors, road
rules

Economic/
regulatory
activities
e.g. funding,
taxes on alcohol
and cigarettes

promotion

Environmental
health
e.g. water
conservation

Health
education
e.g. sexand drug
educationin
schools

Figure 1.38 Health promotion takes in strategies from many different parts of the community
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Summary 1.31

What is health promotion?

promotion. It described health itself as a resource
for everyday life and identified some basic
necessities for health and the improvement of
health. As stated:

‘Basic resources for health are income, shelter
and food. Improvement in health requires a secure
foundation in these basics, but also: information
and life skills; a supportive environment, providing
opportunities for making healthy choices among
goods, services and facilities; and conditions
in the economic, physical, social and cultural
environments (the “total” environment) which
enhance health’ (WHO).

Health promotion encompasses a range of
different activities as seen in Figure 1.38.

Responsibility for health
promotion

WHO identified that in order for health promotion
to be effective it must be reflective of the economic
and cultural conditions of the community at the
time and should involve the full participation of all
people from all sectors of society.

Involvement of individuals, community and
school groups, non-government organisations,
local, state and federal government and
international organisations is important to be able
to develop and deliver programs and strategies
that will successfully address areas of needs of the
community.

Individuals

Individuals play a significant role in the promotion
of their own health. Personal choices about health-
related behaviours are a major contributing factor
to an individual’s health status. Decisions about
diet, physical activity, drug use and sexual practices
can all lead to either positive or negative health
outcomes. However, in many instances there are a
lot of other contributing factors that influence the
decisions that are made, or limit the options that

a person has available to them. Options may be
limited by an individual’s living environment, level
of education or level of income. All these factors
impact the degree of control that someone has
over their health. It is for this reason that one of

© Hawgood, James, Osborn, Ponsen 2014

the fundamental principles of health promotion is
empowerment. Health promotion aims to enable
people to achieve their fullest health potential by
providing them with the support and resources to
do so.

Provision of a supportive environment, access
to information, development of skills and the
provision of opportunities for healthy choices are
all necessary for the achievement of good health.

Community groups/schools

During childhood and adolescence many health-
related habits and attitudes are formed that are
maintained for the rest of life. Schools, therefore,
have a valuable opportunity to assist students in the
creation of positive lifestyle practices.

Information and education provide the
necessary base for making informed choices and
are a core component of health promotion. Schools
play a key role in the dissemination of health-
related information to children and adolescents.
Knowledge and skills relating to health are taught
in the PDHPE classes that are compulsory from
kindergarten to Year 10. The PDHPE syllabus
approaches health holistically and addresses all
dimensions of health. The topics addressed within
the syllabus aim to:

e encourage an understanding and value of self
and others

e promote the formation of positive habits and
attitudes towards physical activity, nutrition and
other lifestyle behaviours

e provide students with the information and

skills to become critical consumers and make

informed decisions relating to their health
e encourage sound physical, social, cognitive and

emotional growth and development
e develop positive interpersonal relationships and
establish good support networks
e address issues of relevance to young people
such as sexual health, drug use and bullying.
School policies also have the potential to reinforce
the lessons being taught in the classroom and to
further establish healthy habits among students.
For example:
e Most schools adopt a ‘zero tolerance’ policy
on bullying. These policies aim to ensure that
students feel safe and supported in their school
environment and are aware of the support
available to them if they do experience bullying.
e Most primary schools have strict policies
relating to sun protection. The ‘no hat no play’
policy is common among primary schools and
aims to teach the importance of covering up
when out in the sun. Further policies relating to
sun safety include the provision of shaded areas

Cambridge University Press

Photocopying is restricted under law and this material must not be transferred to another party.



m Cambridge Preliminary Personal Development, Health and Physical Education

and the organisation of outdoor activities for

times when the UV radiation is not as strong.

e Policies relating to work health and safety
ensure that the work and play environment is
safe for staff and students.

Schools are also responsible for the implementation

of health-promotion initiatives from government

and non-government organisations. These
initiatives can be implemented in a variety of ways
and focus on a variety of issues. For example:

e Implementation of the school-based national
human papillomavirus (HPV) vaccination
program, which aims to communicate the facts
about HPV and the benefits of vaccination as
well as provide the vaccinations during school
hours to girls and boys who are of eligible age.

e Fresh Tastes NSW Healthy School Canteen
Strategy, which is a NSW government initiative
that requires all NSW government schools to
provide a healthy, nutritious canteen menu in
line with the Australian Dietary Guidelines for
Children and Adolescents.

e Many different organisations develop classroom
resources and teaching programs to support
teachers in addressing issues such as road safety,
mental health, binge drinking and smoking. These
resources are often free of charge and supported
by online activities, DVDs, posters and books.

Health promotion through community-based

groups is often one of the most effective forms of

health promotion due to the close connection these
groups have with the local area. Community groups
often have a much clearer idea of the needs of their
community, what sorts of strategies and initiatives
will be best received and the most effective forms
of implementation.

For example, many pools in areas with a large
Muslim population offer women-only swimming
sessions. This addresses the specific needs of the
community and encourages women to be active
by providing a comfortable, safe and culturally
sensitive environment for women to exercise.
Other community-based health promotions may
include information evenings on cyber safety run
by the local police, community-based support
groups for new mothers, recovering alcoholics,
cancer patients and a range of other issues, and
community-based exercise groups such as the
Sydney walkers groups.

Non-government organisations
Non-government organisations (NGOs) are not-
for-profit organisations that run independently
of the government. NGOs generally focus on a
particular issue, illness or social justice cause
and are an important part of health promotion in

Australia. NGOs address health issues in a number

of different ways including:

e Research and analysis of the causes, treatments
and morbidity rates of illness and disease.

This information is then often used by other
governmental bodies in the allocation of funding
and development of policies.

e Developing and distributing educational
resources for use in schools that promote
healthy behaviours.

e Raising awareness about various issues in the
wider community, educating people about
health-promoting behaviours.

e Advocacy on issues of health.

r—

] . advocacy a
Some key NGOs in Australia are: combination of
e (Cancer Council: A community- individual and
funded charity that focuses on the social actions

prevention and treatment of cancer, ~aimed at gaining
support of those with cancer and support and

- . . commitment for a
is dedicated to finding a cure for particular goal o

cancer. program
e Heart Foundation: A community- ————
funded organisation that is focused
on reducing premature death and for those
suffering from heart, stroke and blood vessel
disease in Australia. They are instrumental
in the development of guidelines for health
professionals, research into causes and
treatments and preventative action against
Australia’s biggest killer.
e Inspire Foundation: An organisation with a
large online presence that focuses on mental-
health issues experienced by young people.
They are involved in research on technology,
young people and well-being, provide support to
schools in addressing mental-health |

issues and fostering resilience in resilience the
their students, and provide clinical process and
services for young people dealing capacity that

allows individuals
to successfully
adapt to

G challenges in their
overnment lives. Resilience

An element of responsibility for health s related to the
promotion lies with each level of development of

. personal life skills,
vernment. Each tier of governmen .
gove ent. Each tier of gove ent such as social

with issues of mental health.

in Australia has different priorities, problem-solving,
levels of funding and responsibilities assertiveness,
when it comes to health and are negotiation, social

therefore involved in health promotion ~ SUPPOrt accessing

in varying ways skills and a sense
) of connectedness

r—

Commonwealth

The Commonwealth government’s involvement
in health promotion is more of a directive and
coordinating role. It responds to information
analysed and collected by various agencies and
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Figure 1.39 Parliament House, Canberra

bodies and addresses health issues through national

strategies. The Commonwealth government’s

responsibilities include:

e developing national health policies

e identifying priority issues within Australia’s
health and implementing strategies to ensure
that these issues are addressed

e developing and implementing national health-
promotion campaigns

e coordinating and supporting state-based health-
promotion strategies

e allocating funding to state governments and
NGOs for research and health-promotion
activities

e providing funding for primary health-care
services and services delivered by the private
sector

e working with state governments to direct
policies relating to health.

Going further 1.32

Collaborate
In groups, brainstorm as many national
health-promotion campaigns and

strategies as you can.

State government

Each state government manages health-related
services and delivers most of their health-
promotion strategies and programs through their
department of health. The NSW Department of
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Health (NSW Health) is the biggest public health
department within Australia; it oversees the
delivery of health services within the public system.
The department’s organisational structure can be
seen in Figure 1.41 and is comprised of 15 local
health districts — eight of which are in metropolitan
areas and seven of which are in regional NSW. NSW
Health allocates funding to each of these local
health districts that implement health-promotion
initiatives in line with state and local needs.

A key document that provides direction for
health at a state level is the NSW State Health
Plan 2023. This 10-year plan outlines strategies for
addressing national health priority issues within
NSW and guidelines for the improvement of health
outcomes. It provides direction for long-term
funding and budget setting and explores ways of
improving collaboration with the Commonwealth
government on health issues.

The state is also involved in health promotion
through the setting and implementation of
policies and legislation. Many of these policies
are developed and implemented in partnership
with other bodies, such as local governments and
councils, schools and NGOs. For example, the NSW
government legislates that PHDPE be a compulsory
subject in NSW schools and has a significant
input into the content that is taught through the
development of the syllabus. The NSW Board of
Studies then ensures that schools, both public and
private, implement the syllabus and are meeting
government requirements.

Another strategy implemented at a school
level in partnership with schools is, as mentioned
on page 48, the Fresh Tastes NSW Healthy
School Canteen Strategy, which requires all NSW
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government schools to provide a healthy, nutritious
canteen menu in line with the Australian Dietary
Guidelines for Children and Adolescents.

Implementation of national health strategies
also takes place at a state level. This allows for
strategies to more effectively target the specific
needs of the community. For example, the recent
NSW road safety campaign ‘Get your hand off it’
uses humour to effectively address the issue of
phone usage while driving.

Local government

One of the main roles of the local government

in health promotion is the regulation and
management of local infrastructure and facilities.
They play a vital role in the implementation of

Figure 1.40 Local government is responsible for waste
management

| with Council of Board Chairs |
L e e e e e e e e ——— 1
- Service | ' Service |
' Compacts* | ' Compacts* |
,,,,,,,, 1 LI —— |
Ambulance Service of NSW** — ‘
| Service Agreement }
| .
i Price | Volume | Performance ' P
NSW Health Pathology — - : — CERI7 (;hmcal
Innovation
e
X | Service Level | | Clinical | .
Health Protection NSW — i Agreements, ' | Support | | — Chnc1calE>_(ce_llence
i Contracts | | Services | CIUERSHL
,,,,,,,,,,,,,,,,
| Health Education
and Training Institute
el T —  NSW Kids and Families
etfealth NSW N | Bureau of Health
Information
Health Infrastructure —
- Cancer Institute NSW

Going further 1.33

Inquire

Visit the Bankstown city council

website (see www.cambridge.edu.au/

prelimpdhpelweblinks).

1 Analyse the community profile. Are
there any health-promotion activities
organised by the city council?

2 Canyou think of any health-promotion

initiatives run by your local council?

state-based policies and strategies at a local and

community level.
Some of the roles of local government include:

e town planning that encourages physical activity
through the inclusion of facilities such as parks,
play equipment, cycleways and footpaths

¢ the monitoring and inspection of businesses
that sell food to ensure compliance with food-
handling standards

e inspection of private and public swimming pools
to ensure they meet fencing requirements

* management of sewage facilities and
maintenance of water quality

| Minister for Health appoints |
| Boards and meets regularly

*Service Compact - Instrument of engagement detailing service responsibilities and accountabilities
**No Service Compact between Ministry of Health and Ambulance Service of NSW

Figure 1.41 NSW Health organisational chart (as at 9 April 2013)
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e management of traffic in areas of high
pedestrian activity.

Summary 1.36

Many local governments are becoming Who h ibilitv for health
increasingly more involved in explicit health- 1 0 has responsibility for healt

ion?

promotion activities that address issues or target prort}otlon. o

disadvantaged groups specific to their area. 2 Outline the responsibilities that each
has.

International organisations

In 1945 at the end of World War II, diplomats met

to form the United Nations — an intergovernmental

body focused on the creation and upholding of

international law, civil rights, world economic and WHO headquarters are situated in Geneva in
social development, and the achievement of lasting Switzerland, but spread throughout the world are
world peace. One of the things they discussed was 8000 public health experts at 147 different country

the need for a global health organisation and, in offices and six regional offices.
response, the World Health Organization (WHO) WHO agenda identifies six key goals that direct
was formally established. their programs and operation:

WHO is the directing and coordinating authority = 1 Promoting development — addressing issues of
on international health within the United Nations. inequality in relation to health and working to
WHO has 193 member countries who, combined ensure equitable access to life-saving and health-
with WHO experts, contribute to the development promoting resources and interventions.
of health guidelines and standards, support and 2 Fostering health security — managing existing
promote health research, address global health outbreaks of disease and illness as well as
issues and work to improve the well-being of all. looking forward to defend against potential

outbreaks.

3 Strengthening health systems — working to
develop health systems in poverty-
stricken areas through the provision
of financial, technological, educational  gttawa Charter
and resources support. the charter

Going further 1.34

Inquire 4 Harnessing research, information and  represents the
Examine the timeline of key events in the evidence — distributing and using the views of the
history of WHO (see www.cambridge.edu. information to monitor global health. X‘ﬁ‘;ggi:'a‘i?ﬂfs
au/prelimpdhpelweblinks). 5 Enhancing partr.lerships - first international
1 Outline the significance of each event collaborating with UN agencies, Conference on
in global health. other international organisations, Health Promotion.
2 Select three of the major events and private companies and governments :)t °”t(|; ne ?t
: rerequisites
outline how some of these issues could ;0 elnﬁourage practices that promote L ="
have impacted life as an Australian if 6 1 ealth. ing perf iewing the importance
mproving periormance — reviewin, of enabling,
they had not been addressed. performance at all levels of WHO to mediating and
ensure utmost efficiency and effective  advocating for
use of resources. health. It outlines

five essential

The policies and initiatives developed by actions for health

WHO, although relevant to all, require

; promotion:
GOingfurther 1.35 governments to apply them in a way that  _ pyild healthy
is best suited to their capabilities and public policy
Inquire needs as a country. - create
The OECD: An International For example, the application of the Z‘:}‘i’ﬁgg%ims
Comparison. Visit the website of the principles of the Ottawa Charter are — strengthen

relevant to all countries but the actual community
implementation of strategies based on the action
charter may look very different between a — develop
developing African country and Australia personal skills
as the needs of the population would be B ggf\:;f:_: health
extremely different.

i

OECD (see www.cambridge.edu.au/
prelimpdhpelweblinks).

1 Who are the OECD?

2 What information do they provide?
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1 Describe the health promotion roles
adopted by individuals.
2 Describe the health promotion
roles adopted by non-government
organisations and community groups.
3 Describe the health promotion roles
adopted by all levels of government.

Health promotion
approaches and strategies

There have been many changes over the past
couple of decades to the way health promotion is
approached. Many changes have been due to the
increase in understanding of health itself and the
recognition of the influence of external factors on
an individual’s level of health and the decisions they
make about health.

As discussed at the beginning of this chapter,
in the early part of the twentieth century, health
was seen as largely biological. It was viewed as
the absence of disease and health promotion
was, therefore, characterised by a largely medical
approach. Disease prevention was principally based
on medical intervention and dealt predominantly
with the illness itself and not the behaviours and
actions that may have contributed to its development.

In developed countries, lifestyle diseases began
to account for a significant amount of the burden of
disease. As science, technology and epidemiology
progressed, the link between lifestyle behaviours
and these diseases began to be understood.

One such important link was published in the
historically significant article by Sir Richard Doll
and Austin Hill in the British Medical Journal in
1950, which confirmed suspicions that lung cancer
was caused by cigarette smoking. The importance
of this article was huge, as smoking rates were at
their peak in the United States and Europe after
World War II, smoking was readily endorsed by
doctors and the tobacco industry made undisputed
claims that smoking was, in fact, safe. That health-
promoting article sparked the campaign against
smoking that is still ongoing today.

This event also sparked a move towards a
lifestyle and behavioural approach to health
promotion where governments focused on specific
issues and worked to increase understanding
and change negative health behaviours that may
contribute to poor health.

As more significance was given to the
contribution that the determinants of health had

ISBN 978-1-107-42033-5
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on an individual’s ability to achieve good health,
the focus of health promotion shifted once again
towards a public health approach and the use of a
broad range of strategies to address health issues
and the determinants behind them.

Lifestyle/behavioural approaches

This approach to health promotion uses a variety
of strategies that target an individual’s lifestyle and
behaviour in order to empower people to improve
their health. This approach uses the premise that
people have significant control over their health
and if they are provided with the information and
skills to make positive health choices, they will do
so.

Lifestyle/behavioural approaches aim to:

e develop an understanding of the consequences
associated with various lifestyle choices; for
example, the link between a high-fat, high-salt
diet and the development of cardiovascular
disease

e equip people with the skills to make positive
health choices

e develop the capacity to cope positively with
change and difficult situations

e encourage people to take responsibility for
their health and their actions and find personal
meaning in behaviour change.

One example of a recent government strategy

that used the lifestyle/behavioural approach is the

Measure Up campaign (see www.cambridge.edu.aw/

prelimpdhpelweblinks).

The Measure Up campaign was part of the
Australian Better Health Initiative (ABHI), which
aimed to change behaviours that increased the risk
of chronic diseases, such as some cancers, heart
disease and type 2 diabetes.

While the campaign was for all Australians,
it was specifically targeted at 25-50-year-olds,
particularly parents. Using television ads, print
media, radio ads and a support website, the

Figure 1.42 The Measure Up health promotion campaign
offered a good starting point for individuals to take
charge of their own health
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campaign aimed to increase understanding of
why people need to change their negative lifestyle
behaviours and adopt long-term healthy habits
relating to diet and physical activity. It aimed

to generate positive attitudes towards healthy
lifestyles and equip people with the tools to make
positive, sustainable lifestyle changes.

While these sorts of programs are a good starting
point to change an individual’s health behaviours,
it is much more effective to combine this approach
with other forms of health promotion. Health
promotion also needs to address the social and
environmental conditions in which a person lives.

Preventative medical approaches

The preventative medical approach to health
promotion is predominantly utilised by the health
sector and uses medical interventions — such as
vaccinations and health screenings — to protect
people from developing certain illnesses through
awareness and immunisation and to identify illness
early on for more effective treatment.

The preventative medical approach addresses
health issues at a biological level and does so
effectively. An example of this approach in use on a
global scale is the fight to eradicate polio.

Global health - the eradication of polio

Polio was once a disease feared worldwide, striking

suddenly and paralysing mainly children for life.

WHO is a partner in the Global Polio Eradication

Initiative, the largest private—public partnership

for health, which has reduced polio by 99 per cent.

Polio now survives only among the world’s poorest

and most marginalised communities, where it stalks

the most vulnerable children. The initiative’s goal

is to reach every last child with polio vaccine and

ensure a polio-free world for future generations.
The preventive medical approach can also be

Going further 1.38

Inquire

Read WHO's 10 facts on polio eradication

(see www.cambridge.edu.au/

prelimpdhpelweblinks).

1 What are the main symptoms of polio?

2 What are the key strategies that have
made the attempts to eradicate polio
thus far so successful?

3 What is preventing polio from being

eradicated entirely?
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Figure 1.43 The National HPV Vaccination Program
beganin 2007

used to identify those people who may be at risk

of developing a certain illness. If the individual

is aware of their genetic predisposition then

preventative measures can be taken to decrease the

likelihood of that disease developing. For example,

BreastScreen Australia offers a free screening

service to identify breast cancer in women. In

support of this service, the National Breast and

Ovarian Cancer Centre has developed guidelines

entitled ‘Do you have breast cancer in your family?’

to assist women in working out if they are at an
increased risk of developing the disease and steps
they can take to reduce that risk.

Another example of the preventative medical
approach in action in Australia is the National
HPV Vaccination Program. Vaccination has been
found to be the best way to prevent human
papillomavirus-related cancers and disease and
the National Immunisation Program reflects this.
The HPV program began in 2007, using schools as
a medium for the delivery of the program. When
it was introduced, the program was delivered to
young women and girls, free of cost, and since its
introduction has achieved a significant education
in the rate of HPV-related infection among the
vaccinated group. In 2013 the program was
extended to include males as well.

Preventative medical approaches generally take
place on three levels — primary, secondary and
tertiary:

e Primary: Health-promotion actions that are
targeted at the whole population and aim to
stop the disease from ever developing. For
example, HPV vaccination program, childhood
immunisation programs for whooping cough,
polio, chicken pox and measles.

e Secondary: Targets high-risk groups and is focused
on early detection to reduce the risk of the disease
developing. For example, breast cancer screening
for women over 50, prostate check for men over
50, pap smears, skin cancer clinics.

Cambridge University Press
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e Tertiary: Aims to prevent the recurrence of
a disease in an individual once they have
been diagnosed and treated. For example,
medications to manage high blood pressure,
regular check-ups and monitoring, combined
with physical activity and diet change to support
someone recovering from a heart attack.

Tertiary
health
promotion

Secondary health
promotion

Primary health promotion

Figure 1.44 The preventative medical approach has
three tiers - primary, secondary and tertiary

Public-health approaches

The public-health approach to health promotion
uses a more holistic approach to health promotion
than the behavioural/lifestyle or preventative
medical approaches. Adopting the philosophies of
WHO, they recognised the complex interaction of
determinants on health. This approach advocates a
multi-faceted approach to health promotion and the
importance of involvement from all levels of society
to bring about positive change.

Health-promoting schools

A school’s curriculum, ethos, environment and

policies can significantly influence the health of

their students. A school environment that uses an

integrated and holistic approach to health will have

much greater success in influencing the health of

their students in a positive and lasting manner than

a school that simply provides information and limits

health education to what is taught in the classroom.
A health-promoting school sets education and

health as interdependent priorities. It engages all

members of the school community in fostering

a healthy environment and does not limit health

promotion simply to its students but also seeks

to improve the health of all — staff, families and

the wider school community — by creating an

environment that supports student development

ISBN 978-1-107-42033-5
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physically, socially, emotionally and mentally, and
aims to develop positive attitudes and practices
towards positive lifestyle behaviours like nutrition
and physical activity.

Health-promoting workplaces

Just as the school environment can significantly
impact the health of a child, the workplace can
have a critical influence on the health of an adult.
The workplace can have a direct impact on the
physical, social, mental and emotional health of its
workers and, by association, the wider community
of workers’ families and friends.

Health promotion within the workplace is
different to work health and safety (WHS) and is
more ingrained in the environment and culture
of the workplace. It recognises that a workplace
needs to be more than just safe, it needs to be
healthy. There are many benefits to both the
employer and employee of having a healthy,
positive work environment. Employees that have
high morale, low levels of stress, a positive work—
life balance and good physical, mental and social
health are likely to be more productive and take
less sick leave.

Under the National Partnership Agreement
on Preventive Health, the Australian government
recognised the need for a preventive approach to
emerging health issues and saw the workplace as
an ideal medium to reach the wider community:.
As aresult, they established the Healthy Workers
Initiative, a program that will provide $294 million
over nine years to support workplace health
programs. The programs will focus on: decreasing
rates of overweight and obesity; increasing levels of
physical activity and intake of fruit and vegetables;
quit smoking programs; and reducing harmful levels
of alcohol consumption.

Curriculum,
teaching and
learning

School

organisation, Partnerships
ethos and and services
environment

Figure 1.45 A framework for healthy schools
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Due to enormous diversity of workplaces,
the Commonwealth government is allocating the
majority of the funding to state governments to
design, deliver and monitor programs.

Healthy workplace awards

As part of the Healthy Workers Initiative, a series of
awards were developed to acknowledge leadership
in the area of preventive health, and recognise
sectors of the Australian community that are
working hard to promote the importance of good
health and well-being.

In 2013 the large workplace award was
presented to Tomago Aluminium — New South
Wales:

As one of Australia’s leading manufacturers of
aluminium products Tomago Aluminium identified
the need to improve the health and well-being of

its 1000 employees and engaged the University of
Newcastle and the Hunter Medical Research Institute
to develop a workplace program targeting the
predominantly male workforce.

The Workplace POWER (Preventing Obesity
without Eating like a Rabbit) program provided
education sessions about energy balance, the
challenges of shift work relating to diet and exercise,
and behaviour change strategies and has seen
participants experience improvements in both their
health and worksite outcomes.

Source: Australian National Preventive Health Agency.

A health and well-being statement from Tomago
Aluminium:

Tomago Aluminium is committed to supporting
employees in living full, safe and happy lives. As part
of this, we always pursue excellence in the provision
of the best possible systems and practices to ensure
safety at work.

We also offer our employees health programs and
educational initiatives to motivate our employees
into healthy lifestyles. These include health risk
reduction programs, medical screenings and
employee assistance programs.

We also offer excellent benefits, including a free
on-site gym, subsidised meals in our canteen, leisure
days, relocation assistance and highly competitive

us, and that’s why each of our departments hold
internal social events. Larger-scale social events are
also held at different times throughout the year.

Source: Tomago Aluminium.

Another example, outlined as follows, is Lend

Lease:

Working hard to ensure our
well-being

‘Foundation” was established in 1983 when Lend
Lease founder Dick Dusseldorp and former chairman
Stuart Hornery recognised a direct link between
employee well-being and a company’s performance.
If employees were happy and healthy, more often
than not, the company’s performance reflected this.

The focus of the Foundation programs is not
only on employee well-being, but also the well-
being of communities where we live and work.
Through a variety of health and well-being, personal
development and community engagement initiatives,
we make sure we leave a positive and lasting impact
on our employees and the communities. Foundation
programs are open to all employees, and in some
cases, employees’ families. Programs are developed
based on employee and business needs, and
governed by a charter and vision.

Foundation hosts global and regional programs
throughout the year, which focus on one or a
combination of the following themes:

e Health and well-being: These programs offer
practical tips for maintaining a healthy work-
life balance, enhancing physical, mental and
emotional well-being.

e Personal development: These programs support
personal and interpersonal development, helping
employees reach personal and professional goals.

e Community: These programs engage with
communities in which we live and work. Many
programs are focused on creating long-term
partnerships and matching employees’ skills with
community needs.

Source: Lend Lease.

In addition to government involvement, the

salary and bonus schemes. private sector has seen workplace-related health
A ‘work-life” balance for employees is important promotion growing as an emerging industry. As
to Tomago Aluminium’s continued success, which can awareness about the importance of a healthy
include 20 per cent annual leave loading, a 12 per workplace grows, many companies are turning
cent superannuation contribution and flexible work to professionals for advice and assistance in the
hours. development of health-promoting programs and
Supporting collegial relationships and strategies. Many workplaces are adopting programs
encouraging social interaction is also important to that address health issues and promote the well-
being of their staff.
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Summary 1.39

Outline the various approaches to health
promotion.

1 Investigate the health promotion
initiative at Binge drinking. What
are you doing to yourself?
(see www.cambridge.edu.au/
prelimpdhpelweblinks). How effective
do you think it is?

2 Investigate the health promotion
initiative at Play Safe (see

www.cambridge.edu.au/
prelimpdhpelweblinks). How effective
do you think it is?

3 What other actions may improve the
health of young people?

The Ottawa Charter
as an effective health
promotion framework

The Ottawa Charter was the product of the first
international Conference on Health Promotion,
which was held in Ottawa, Canada in 1986. The
conference was held in response to the growing
recognition of the need for a global health
movement. The charter was developed using many
different sources of information from around the
globe and built on principles that were

health promotion that could be applied by countries
in a manner that best addressed their needs and
population. These five principles are still relevant
and active in shaping health promotion in the world
today.

1 Developing personal skills

Developing personal skills is related to the
maintenance of positive health behaviours

and altering of negative health behaviours. For
example, education about healthy and unhealthy
nutrition so you can make informed choices that
are conducive to good health.

Health promotion supports personal and social
development through providing information,
education for health, and enhancing life skills. By so
doing, itincreases the options available to people to
exercise more control over their own health and over
their environments, and to make choices conducive
to health.

Enabling people to learn, throughout life, to
prepare themselves for all of its stages and to cope
with chronicillnesses and injuries is essential. This
has to be facilitated in school, home, work and
community settings. Action is required through
educational, professional, commercial and voluntary
bodies, and within the institutions themselves.
Source: WHO.

2 Creating supportive
environments

Creating supportive environments
involves people taking care of each

other, their communities and their
natural environment. It is about

i
supportive
environments the
places people live,
work and play that
protect people
from threats to

—

intersectoral
collaboration
different sectors
of society work
together in a
coordinated
manner in order
to tackle a
particular issue or
achieve an agreed
outcome; the
combined effort
is more effective
and the outcome
more sustainable
than the health
sector working in
isolation
—_o

ISBN 978-1-107-42033-5

developed through the Declaration on
Primary Health Care at Alma-Ata, the
World Health Organization’s Targets for
Health for All document.

The charter clearly identified that in
order for good health to be achieved,
some prerequisites existed, including
peace, a stable ecosystem, social
justice and equity, and resources such
as education and income. It identified
the necessity for an intersectoral
collaboration to health promotion and
called for support from international
organisations in setting up strategies
and programs for health promotion.

The charter was the first of its kind
and identified five key principles of

organising communities, workplaces
and families so that they recognise and
support healthy lifestyles. For example,
altering work conditions so that they
are safer for all.

health and that
increase their
ability to make
health-promoting
choices

r—

© Hawgood, James, Osborn, Ponsen 2014

Our societies are complex and interrelated.

Health cannot be separated from other goals.

The inextricable links between people and

their environment constitutes the basis for a
socioecological approach to health. The overall
guiding principle for the world, nations, regions
and communities alike, is the need to encourage
reciprocal maintenance - to take care of each other,
our communities and our natural environment.

Cambridge University Press
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The conservation of natural resources throughout
the world should be emphasised as a global
responsibility.

Changing patterns of life, work and leisure have a
significant impact on health. Work and leisure should
be a source of health for people. The way society
organises work should help create a healthy society.
Health promotion generates living and working
conditions that are safe, stimulating, satisfying and
enjoyable.

Systematic assessment of the health impact of
a rapidly changing environment - particularly in
areas of technology, work, energy production and
urbanisation - is essential and must be followed
by action to ensure positive benefit to the health
of the public. The protection of the natural and
built environments and the conservation of
natural resources must be addressed in any health
promotion strategy.

Source: WHO.

4 Reorienting health services

Reorienting health services involves
going beyond the traditional focus

of health care providing curative
services, and expanding roles to
include promotion of good health
and prevention of illness and disease.
For example, organisations providing
information about positive health
methods and behaviours (Cancer
Council); disposal sites for needles.

The responsibility for health promotion
in health services is shared among
individuals, community groups,

health professionals, health service
institutions and governments.

They must work together towards a
health care system which contributes
to the pursuit of health. The role of the
health sector must move increasingly

in a health promotion direction, beyond its

r—

reorienting
health services
moving the focus
of the health
sector towards
health promotion,
prevention and
supporting the
well-being of the
whole person

to complement
traditional roles
of diagnosis,
treatment and
rehabilitation; the
health sector is
encouraged to also
adopt a key role in
coordinating other
sectors to work
for health

r—

responsibility for providing clinical and curative
services. Health services need to embrace an

3 Strengthening community action

Strengthening community action involves
identifying how communities can improve the
health status of their members. By agreeing on
community action priorities, making decisions and
implementing them for the better, communities are
empowered to own and control their own health
problems. A good example of this is Clean Up
Australia Day.

expanded mandate which is sensitive and respects
cultural needs. This mandate should support the
needs of individuals and communities for a healthier
life, and open channels between the health sector
and broader social, political, economic and physical
environmental components.

Reorienting health services also requires
stronger attention to health research as well as
changes in professional education and training. This
must lead to a change of attitude and organisation
of health services which refocuses on the total needs
of the individual as a whole person.

Source: WHO.

Health promotion works through concrete and
effective community action in setting priorities,
making decisions, planning strategies and
implementing them to achieve better health. At
the heart of this process is the empowerment of
communities — their ownership and control of their
own endeavours and destinies.

Community development draws on existing
human and material resources in the community
to enhance self-help and social support, and to
develop flexible systems for strengthening public
participation in and direction of health matters. This
requires full and continuous access to information,
learning opportunities for health, as well as funding

support.
Source: WHO.

5 Building healthy public policy

Building healthy public policy requires health to
be important to governments at all levels. It means
taking account of the importance of health for
individuals and communities when laws are made
and changed. For example, speeding restrictions
and drink-driving laws.

Health promotion goes beyond health care. It puts
health on the agenda of policy makers in all sectors
and at all levels, directing them to be aware of the
health consequences of their decisions and to accept
their responsibilities for health.
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Health promotion policy combines diverse but Action area Strategy

complementary approaches including legislation, Developing Party safe
fiscal measures, taxation and organisational change. personal skdills
Itis coordinated action that leads to health, income
and social policies that foster greater equity. Joint
action contributes to ensuring safer and healthier
goods and services, healthier public services, and
cleaner, more enjoyable environments.

Health promotion policy requires the
identification of obstacles to the adoption of healthy
public policies in non-health sectors, and ways Creating supportive | Road rules awareness week
of removing them. The aim must be to make the environments

healthier choice the easier choice for policy makers
as well. Designated driver programs

You're in our sights campaign

Paranoia campaign

Source: WHO.

Good sports

How has health promotion based Strengthening Free breath testing at pubs and major
on the action areas of the Ottawa community action | events

Charter contributed to positive
health outcomes?

The multi-faceted approach to health promotion
that is inherent in the Ottawa Charter is necessary
for real and lasting change to be brought about.
This approach to health promotion provides a
targeted approach that addresses all areas in which
poor health decisions may be made. It provides
support at all levels, attacks poor health choices
and supports positive ones. Health-promotion
strategies target the same issue in a variety of

A formal liquor accord

Catch you later Leeton program

R U Over It campaign

Reorienting health | Rotary Youth Driver Awareness Program

different ways, ensuring that no one escapes the services
message.

For example, the issue of road safety Alcohol Action in Rural Communities
in Australia is one that has seen some vast Research Program

improvements over the last couple of decades.
Health promotion based on each action area of the
Ottawa Charter has driven numerous campaigns
aimed at different aspects of road safety. Using a
coordinated approach that is often government
driven but supported by many other agencies and

organisations. Building healthy | Leeton Shire Council’s 5 Year Road

public policy Safety Strategic Plan 2012-2017

Going further 1.41

Inquire

e Strict laws governing drink-driving

e Zero blood alcohol level for L and P
plate drivers
Many of these strategies are aimed at * Double demerits for drink-driving
young male drivers. From Table 1.6, and other offences over peak times
R R of year such as long weekends and
outline the influence on young male holidays

drivers in rural NSW to drink-driving.

Table 1.6 Influence on young male drivers in rural NSW
to drink-driving
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How it was implemented/who was involved

Road safety officers working in conjunction with local schools
to provide information on safe alcohol use and the need for
planned transport.

Developed by the NSW Centre for Road Safety. Launched in
2009 on digital media and supported by print media on buses,
taxis and in licensed venues.

Developed by the NSW Centre for Road Safety. Ran 2006-2012.
Included television, radio, press and online. There was also
supporting merchandise in targeted licensed premises and
advertising on the back of buses.

Included the launch of the “Top 10 misunderstood road rules in
NSW’. Hotline for answering questions relating to road rules.

Pubs and clubs issue wristbands to those registered as
designated drivers. Designated drivers are often supplied with
free soft drinks.

Program run by Leeton sports clubs targeting the negative
drinking culture around sport.

Leeton Shire council implemented this strategy after
identifying drink-driving as a major contributor to accidents in
their area.

Formal committee of community members that oversee the
running of drink-driving and alcohol-education programs.

Drink-driving prevention poster and brochure, developed by
NSW Health, supported by Leeton Shire Council.

People going out take a taxi to the venue. The driver then
issues them with a voucher that they hand in at the bar with
$1, which is the cost of the taxi home. The patron also receives
a $5 voucher towards food or drink to be used at a later time.
On the way home the patron gives the taxi driver the
completed voucher who sends it in to the local Road Safety
Officer who pays the remaining fare.

Presentation to 600 Year 11 students each year by ambulance
officers, highway patrol, NSW Police Community Liaison
officers and driving instructors.

Leeton Shire Council participated in this state-wide research
program conducted by the National Drug and Alcohol Research
Centre.

This research program was supported and substantially
funded by the Foundation for Alcohol Research and Education
over a five-year period and is the largest and most rigorous
evaluation of a community action approach to reduce risky
alcohol consumption and related harms ever undertaken
anywhere in the world.

A strategic plan that addresses the major issues of road
safety specific to Leeton. The plan is based on the Australian
Transport Council’s ‘Safe System’ approach and the National
Road Safety Strategy for 2011 to 2020. The plan takes the
key principles from the Australian Government'’s strategy
and applies them to the specific needs of Leeton as identified
through community surveys and analysis of crash statistics.

Laws created by state and Commonwealth governments and
enforced by local and federal police through mobile RBT units.

Aim
To change attitudes and risky behaviours relating to alcohol
use among teens. Educate about potential consequences.

To deter people from making negative choices by encouraging
them to consider the potential legal consequences.

To increase awareness of police mobile RBT operations and the
likelihood of getting caught for drink-driving, as well as to
reinforce the social unacceptability of drink-driving.

To clarify the changes that were brought about in 2012 to road
rules and encourage people to seek a greater understanding of
the rules.

Encourages forethought and planning and supports
responsible action.

To reduce the abuse of alcohol within sporting communities
with a focus on drink-driving risks through education and
attitude modification.

To encourage people to think about the amount they have
consumed and educate about the amount of time it takes for
alcohol to be processed in the body.

Community involvement means programs are more likely
to address specific issues within the community. Creates
consistent messages and a sense of unity.

Removes the temptation to drink-drive as they are catching a
taxi to the venue. Encourages forethought and planning.

To raise awareness of the likelihood of being ‘over the limit’
the day after a ‘big night out” and encourage drinkers to plan
their transport arrangements ahead of time.

To address issues of road safety and promote responsible
behaviours through education and awareness.

The study aimed to evaluate the impact of community
action on excessive alcohol consumption and harms. It

was comprised of three evidence-based, community-led
interventions over a period of five years in 20 different rural
towns.

To make the Shire of Leeton a safer place for all road users by
creating safer roads, safer vehicles and safer people.

The plan outlines a coordinated approach with local
government, local media, local schools, fire and ambulance
services, local transport authorities, local community clubs
and district health services.

To provide a deterrent for drink-driving and other risky road
behaviours, especially at times when the temptation is higher,
such as holidays and long weekends.
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Number of Percentage of
alcohol-related total number of
fatal and injury fatal and injury
crashes crashes

2000 11 19

2001 2 4

2002 5 19

2003 4 11

2004 5 10

2005 4 15

2006 9 29

2007 0 0

2008 2 12.5

2009 0 0

Table 1.7 Fatal and injury crashes attributed to alcohol
- Leeton Shire, 2000-09

The Ottawa Charterin action: a multi-faceted
approach to drink-driving in rural NSW

In 2007, Leeton Shire launched a multi-faceted
attack on drink-driving within their community.
The shire had a significant history of alcohol-
related accidents and had the highest percentage
of crashes relating to alcohol within the south-west
region of the Roads and Traffic Authority (RTA)
NSW, with around 12 per cent of injury and fatal
crashes attributed directly to alcohol.

Going further 1.42

Inquire

1 The statistics in Table 1.7 show that
this multi-faceted approach to the
issue of drink-driving in Leeton is
working. With reference to the Ottawa
Charter, analyse reasons for the
success of the programs.

2 An evaluation of the programs reported
that although there was a significant
reduction in high and medium PCA
infringements, there has been an
increase in low-level and morning-
after infringements. Propose reasons
for the increase.

3 Outline a strategy that you think could

address the low-level and morning-

after infringements.
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Summary 1.43

Outline the five areas of the Ottawa
Charter for Health Promotion.

1 Describe the historical significance of
the Ottawa Charter.

2 How has the Ottawa Charter

contributed to positive health

outcomes? Provide two examples.

Their community-driven campaign was a great
success for a number of reasons:
e it acknowledged the impact that the
determinants of health had on decision-making
e it addressed these determinants and provided
other options
e it involved all levels of the community
and was supported by the campaigns and
strategies employed by the Australian and NSW
governments.

Principles of social justice

‘The enjoyment of the highest attainable standard
of health is one of the fundamental rights of every
human being without distinction of race, religion,
political belief, economic or social condition ...’
(WHO Constitution).

The principles of social justice are embodied
in WHO's constitution and are a critical element
of effective health promotion. Social justice is the
promotion of fundamental and universal human
rights. Everyone has the basic human right to
health, in addition to the right to security, shelter,
clothing, housing, medical care, social services
and the resources necessary for health and well-
being. But the reality is that for a large proportion
of the world’s population these basic rights are not
upheld. Health promotion based on the principles
of social justice seeks to change that and to ensure
that those disadvantaged individuals and groups
are provided with the resources and support to take
control of and improve their health.

The principles of social justice that support this
are equity, diversity and supportive environments.
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equity equity
means that
resources are
allocated in
accordance with
the needs of
individuals and
populations with
the desired goal
of equality of
outcomes

—

[ ————EE——
diversity covering
a range of groups,

communities
—_e

Equity

Equity involves taking action to reduce
the level of inequality in society. It
seeks to ensure that resources are
distributed in a way that allows all
people the opportunity to achieve
optimal health. In some cases this may
mean the allocation of more resources
and support to a disadvantaged group
in order to achieve fairness.

Diversity

Diversity recognises the many
differences that exist between
individuals and groups. Differences

in culture, religion, age, gender, sexuality, socio-

Summary 1.45

1 What are the three principles of social
justice?

2 Outline each principle.

ISBN 978-1-107-42033-5
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economic status, history and language are not

only acknowledged but direct the development

of health-promotion strategies and campaigns.
Effective health promotion tailors strategies to the
specific needs of the population group and does so
in a way that is culturally sensitive and appropriate.

Supportive environments

This principle recognises the significant impact
that the environment in which a person lives,
works and socialises can have on an individual’s
level of health and their ability to make changes
to their level of health. Health promotion seeks to
create environments that are safe, supportive and
encourage people to make positive health choices.

Checklist 1.46

Identify a strategy where the principles
of social justice have been applied to
promote health.
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 Definitions of good health have changed over time. The current WHO definition of health presents
health as a holistic concept, which includes physical, social, spiritual and emotional health.

* Individual health is both relative (understood in relation to other people) and dynamic
(constantly changing).

* One’s attitude towards health will be based on subjective experience, including level of
education, family and peer behaviour towards health, and the views of the society in which one
lives (social construct).

* The Australian Institute of Health and Welfare (AIHW) is a major national agency, which aims
to ‘provide reliable, regular and relevant information and statistics on Australia’s health and
welfare’.

e The AIHW reported that 93 per cent of young people assessed themselves as having ‘good’, ‘very
good’ or ‘excellent” health — a high figure by OECD standards.

* While many chronic diseases have become less widespread in Australia in recent years, the
incidence of diabetes has almost doubled in the past decade.

e Australia has the highest rates of skin cancerincidence in the world, with two in three Australians
being diagnosed with skin cancer by the time they are 70.

* Other health concerns affecting youth in Australia include the use and misuse of licit and illicit
drugs, smoking, consumption of alcohol, nutrition and unsafe sexual practices.

¢ The determinants of health include individual, socio-cultural, socio-economic and environmental
factors.

* Determinants are interrelated and interact in many different ways to produce an individual’s level
of health.

e Individual factorsinclude knowledge, attitudes and beliefs about health, as well as a genetic
predisposition to disease.

* Socio-cultural factors include cultural beliefs, family attitudes towards physical activity and diet,
and media messages about health.

* Socio-economic factors such as income, employment, education and housing are all intricately
linked to health.

¢ Environmental factors, such as remoteness of location, will affect an individual’s access to health
services and technology, as well as their options in relation to food and leisure.

* Some health determinants are modifiable (environment, health knowledge and skills, attitude)
while others are unmodifiable (genetics, advancing age).

e Theimpact of various determinants will change depending on one’s stage of life.

* Health promotion is not only the responsibility of an individual, but is also the domain of
schools, community groups, non-government organisations (NGOs) and all levels of government
(Commonwealth, state and local).

¢ The Ottawa Charter identifies five key principles of health promotion: developing personal skills,
creating supportive environments, strengthening community action, reorienting health services,
and building healthy public policy.

e Principles of social justice are important to health promotion, and include equity between
individuals, an awareness of the diversity of those individuals and a recognition of the need for
supportive environments.

- J
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Exam-style questions ~

w

13
14

How do the dimensions of health interact?

To what degree are perceptions of health socially constructed?

Choose a health issue affecting young people. Discuss the risk factors that may contribute to the
issues and the protective behaviours that could decrease the risk of the issue occurring.

How can the determinants of health affect an individual’s health?

How could an individual modify the determinants they have little to no control over?
What is the value of viewing health as a social construct?

Discuss how health changes over time.

To what degree are perceptions of health socially constructed?

Analyse the perceptions of the health of young people.

What are the risk factors and protective behaviours for road use for young people?
Discuss the impact of socio-economic determinants on an individual’s health.

How can an individual modify the control they have over the various health determinants
affecting them?

Outline the various groups that have a responsibility for health promotion.
How has the Ottawa Charter for Health Promotion contributed to the reduction in tobacco use?

J
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Chapter 2 The Body in

Motion

Preliminary Core 2

After completing this chapter,
you will be able to demonstrate
knowledge of:

¢ how the musculoskeletal and

cardiorespiratory systems of the body
influence and respond to movement

what the relationship is between
physical fitness, training and
movement efficiency

how biomechanical principles

influence movement.

ISBN 978-1-107-42033-5

Key terminology

acceleration

aerobic

agility

agonist

anaerobic

angular
momentum

angular motion

antagonist

applied force

artery

balance

base of support

biomechanics

body composition

capillary

cardiac output

cardiorespiratory
endurance
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centre of buoyancy
centre of gravity
concentric
coordination
displacement
distance

drag

eccentric
expiration
flexibility

force

heart rate
inspiration
interval training
isometric
lactate

line of gravity
linear motion
Magnus effect

maximum heart
rate
momentum
motion
muscular
endurance

muscular strength
power

profile drag
reaction force
reaction time
speed

stroke volume
surface drag
synovial joint
vein

velocity
ventilation
V0, max
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2.1 How the body’s musculoskeletal
and cardiorespiratory systems
influence and respond to movement

e sagittal plane — vertical plane that divides the
body into left and right

e frontal plane — vertical plane that divides the
body into front and back

e transverse plane — horizontal plane that divides
the body into top and bottom.

Directional terms are used to locate various body

structures in relation to each other, as outlined in

Table 2.1 below.

Driving questions 2.1

Can you name the 11 human body
systems? Which body systems have the
most influence on movement? How

do these body systems react during
movement?

—_—»
anatomy the study
of the structures
of the body and

their relationships
—_—

Anatomy is the study of the structures
of the body and their relationships. S ke leta l 5y5tem

In anatomy, descriptions of the body The roles of the skeletal system are:

assume that the body is in a specific e support — bones provide a framework for the
position, called the anatomical body

position. In this position the person is standing o

upright, facing forward with their hands down by
their sides with their palms facing forward.

The body can also be divided into planes. The
three planes of the body are:

protection — bones protect many internal organs
from injury

movement — skeletal muscles attach to bones;

when muscles pull on bones they produce
movement
e storage of minerals — bone tissue stores several
minerals, particularly calcium and phosphorous
e blood cell production — red blood cells, white
blood cells and platelets are formed in the

marrow
Term  Definition Example
Superior  Toward the head The heart is superior to
the liver
Inferior ~ Away from the head The stomach is inferior
to the lungs
Anterior  Nearerto the frontof  The sternum is anterior
the body to the heart
Posterior  Nearer to the back of  The oesophagus
the body is posterior to the
trachea
Medial Nearer to the midline  The ulnais on the
of the body medial side of the arm
Lateral Further from the The lungs are lateral to
midline of the body the heart
Proximal  Nearer to the The humerus is
attachment of an proximal to the radius
extremity
Distal Further from the The phalanges are
attachment of an distal to the carpals
W extremity

Figure 2.1 Anatomical position of the body Table 2.1 Directional terms of the body
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Sagittal
Frontal

Transverse

Figure 2.2 The three planes of the body - sagittal, frontal and transverse

e storage of energy — a secondary reserve of
chemical energy is stored in the marrow.

Bones are made up of:

e compact bone — contains few spaces and forms
the external layer of all bones

e spongy bone — contains marrow, which
produces blood cells.

There are four principal types of bones based on

shape — long, short, flat and irregular (as seen in

Figure 2.3):

¢ long bones — have greater length than width
and consist of a shaft; they consist mostly of
compact bone encasing spongy bone (e.g. femur,
tibia, fibula, phalanges, humerus, radius and
ulna)

e short bones — are somewhat cube shaped and
nearly equal in length and width; they are
spongy bone except for the surface, which is
a thin layer of compact bone (e.g. carpals and
tarsals)

e flat bones — are generally thin and composed
of two thin plates of compact bone encasing
spongy bone (e.g. cranial bones, sternum, ribs
and scapula)

e irregular bones — have complex shapes; they
also vary in the amount of spongy and compact
bone (e.g. vertebrae and some facial bones).

There are two additional types of bones:

e sutural bones — small bones located between
joints

e sesamoid bones — small bones wrapped in
tendons where there is considerable pressure
exerted; the patella is a sesamoid bone. Figure 2.3 The four principal types of bones

Long bone Short bone

Irregular bone

Flat bone
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Articular cartilage

Cancellous bone

Periosteum

Marrow cavity

Compact bone

Epiphysis head

Figure 2.4 Parts of a typical long bone

A typical long bone consists of the following parts

(as seen in Figure 2.4):

e diaphysis — shaft or long portion of the bone

e epiphyses — ends of the bone

e articular cartilage — thin layer of cartilage
covering the epiphysis

e periosteum — membrane around the surface of
the bone

e medullary — space within the diaphysis that
contains the marrow.

Major bones involved in
movement

The adult skeleton consists of 206 bones grouped
into two divisions: the axial skeleton and the
appendicular skeleton. The bones of the axial
skeleton are shown in blue (in Figure 2.5 on the
following page). The bones of the axial skeleton lie
around the axis: skull bones, breastbone, ribs and
bones of the backbone. The appendicular skeleton
contains the bones of the upper and lower limbs
plus the girdles that connect the extremities to the
axial skeleton.

Skull

The skull contains 22 bones. It includes cranial
bones (8) which protect the brain and (14) facial
bones which form the features of the face.

Hyoid bone

This single bone is unique as it does not articulate
with any other bone. It is suspended by ligaments
and muscles in the neck.

Vertebral column

This, along with the sternum and ribs, form the
trunk of the body and consists of 26 vertebrae in
five groupings:
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Epiphysis

e 7 cervical vertebrae in the neck region

e 12 thoracic vertebrae in the chest region

e 5 lumbar vertebrae supporting the lower back

e b5 sacral vertebrae fused into one bone (sacrum)

e 4 coccygeal vertebrae fused into one bone
(coceyx).

Between the vertebrae from the first vertebrae

to the sacrum are intervertebral discs. The discs

form strong joints, permit movement and absorb

vertical shock.

Thorax

This refers to the whole chest. It is formed by the
sternum, ribs and thoracic vertebrae. The sternum
is a flat bone located in the centre of the chest.
There are 12 pairs of ribs. They increase in length
from the first to the seventh before decreasing
again. The first seven ribs have a direct attachment
to the sternum while the remaining five ribs have an
indirect attachment or do not attach to the sternum
at all. In fact, the 11th and 12th pair are floating ribs
because they do not attach to the ribs at all.

Pectoral girdle (shoulder)

The pectoral girdle attaches the bones of the
upper limbs to the axial skeleton. It consists of the
clavicle and scapula. The clavicle is a long bone
also known as the collarbone. The scapula is a flat
bone also known as the shoulder blade.

Upper extremity

The upper extremities consist of 60 bones. Each
upper limb includes a humerus, ulna and radius,
carpals (wrist), metacarpals (palm of the hand) and
phalanges (fingers).

Pelvic girdle (hip)

The pelvic girdle consists of the two hipbones.
It provides a strong stable support for the lower

Photocopying is restricted under law and this material must not be transferred to another party.
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Skull

Thoracic cage
(ribs and

Cranium

Facial bones

Clavicle
Scapula
Sternum

Bones of
pectoral girdle

sternum) Rib

Radius

Humerus

Vertebrae

Upper limb

Ulna

Bones of

Carpals
Metacarpals
Phalanges

pelvic girdle

Femur

Patella

Tibia
Fibula

Lower limb

Tarsals
Metatarsals

Anterior view
Figure 2.5 The adult skeleton

extremities, which hold the weight of the body.
Each hipbone consists of three bones at birth and
eventually these bones fuse into one.

Lower extremity

The lower extremities consist of 60 bones. Each
lower limb contains a femur, patella, tibia, fibula,
tarsals (ankle), metatarsals and phalanges (toes).

1 Examine the diagram of the skeletal
system and familiarise yourself with
the bone names.

Participate in a series of physical

activities. Which bones are used in

providing movement?

Structure and function of synovial
joints

A joint (articulation) is a point of contact between
at least two bones. Joints allow movement to occur.

ISBN 978-1-107-42033-5
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Posterior view

Joints can be categorised based on structure or by
the type of movement they allow. The structural
classification is as follows:

e fibrous - there is no joint cavity and the bones
are held together by fibrous connective tissue
making movement difficult

cartilaginous — there is no joint cavity and the
bones are held together by cartilage allowing
some movement

synovial — there is a joint cavity and the bones
are surrounded by an articular capsule and often
ligaments allowing for movement.

Synovial joints (freely movable joint)
Most joints in the body are synovial
joints. They have common features

that allow for movement. These
include:

e articular cartilage — covers the end
of the bone providing cushioning
and reducing friction during movement
synovial cavity — space that separates the two
articulating bones.

ligaments — join bone to bone

synovial fluid — acts as a lubricant with the
synovial cavity

—
synovial joint
a joint that can

move freely
o
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Fixed joint

Vertebrae Cartilage disc

Figure 2.6 Types of joints

e joint capsule — encloses the cavity and contains

Tendon the fluid

{‘2)";302’;30'9 e fibrous capsule — encloses the bones and

enabling synovial cavity

movement Ligament e synovial membrane — secretes fluid into the joint
Jt‘(’)”:o 22”3 * meniscus — inward growing cartilage that

e . . absorbs shock, pressure and enhances stability

Synovial fluid Fibrous joint capsule ) .

lubricates ® Dbursae — saclike structures that are strategically

the joint

placed to alleviate friction
e tendon — join muscle to bone.
Synovial joints can be classified into six categories:
_ _ 1 Gliding joint: Articulating bones are usually flat.
%ﬂgﬁ?ﬁg:?gews Side to side and back and forth movements are
as a shock absorber permitted. Gliding joints include the carpals,

tarsals and vertebrae.
Synovial membrane 2 Hinge joint: The convex surface of one bone
Muscle produces synovial fluid fits into the concave surface of another.

Movement is in a single direction allowing
flexion and extension. Hinge joints include
Figure 2.7 Synovial joint knee, elbow and ankle.
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Types of synovial joints Models of joint movements

(\':// \Q Clavicle
: ‘ =

—5 —
Gliding joint S
Manubrium
Humerus \|‘ l
r Y \) fv “‘r
Hinge joint = (&
= Oy \ A
Ulna )
i Atlas
i - o
T A
Pivot joint

Ellipsoidal joint

& Ulna

|
"\ 4/—{— Radius

Metacarpal
bone of
thumb

Trapezium

Saddle joint

Ball-and-socket joint

Humerus

Figure 2.8 The anatomical types of synovial joints

3 Pivot joint: A rounded surface of one bone
articulates with a ring formed partly by another.
Primary movement is rotation. An example is
the atlas of the neck rotating,.

4 Ellipsoidal (condyloid) joint: An oval shaped bone
fits into an elliptical cavity of another bone. It
allows side-to-side and back-and-forth movement.
The joint at the wrist is an ellipsoid joint.

5 Saddle joint: One bone is saddle shaped while °
the other bone is shaped like a rider. Movement
is side to side and back and forth. The thumb is °
a saddle joint.

6 Ball-and-socket joint: Consists of a ball-like o
surface that fits into a cuplike depression of
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« Acromioclavicular and
sternoclavicular joints

« Intercarpal and
intertarsal joints

- Vertebrocostal joints

» Sacro-iliac joints

« Elbow joints

+ Knee joints

« Ankle joints

- Interphalangeal joints

« Atlas/axis
- Proximal radio-ulnar joints

- Radiocarpal joints

- Metacarpophalangeal
joints 2-5

- Metatarsophalangeal
joints

- First carpometacarpal
joints

- Shoulder joints
« Hip joints

another. They allow flexion and extension,
adduction and abduction and rotation. The
shoulder also allows circumduction. The hip and
shoulder are the only examples in the body.

Joint actions

Joint actions are as follows:

flexion — movement at the joint reduces the
angle between the bones

extension — movement at the joint increases the
angle between the bones

hyperextension and hyper flexion — makes the
joint go beyond its normal range of motion

Cambridge University Press
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Complete the following table.
Joint

Type of joint

Elbow

Wrist

Shoulder

Neck

Knee

Ankle

Hip

Joint actions

Table 2.2 Joint actions

Complete the following table.

Activity ‘ Bones ‘ Joint actions

Push-up

Sit-up

Squat

Bicep curl

Star jump

Cricket bowl

Calf raise

Table 2.3 Joint actions

1 Identify the major bones involved in movement.

2 Outline the structure of a synovial joint.
3 Classify the different types of synovial joints.
4 What are the actions that joints can perform?

circumduction - the distal end of the body
moves in a circle

rotation — the movement of a bone around its axis
abduction — movement of a bone away from the
midline of the body

adduction — movement of a bone towards the
midline of the body

dorsiflexion — the foot flexes toward the shin

© Hawgood, James, Osborn, Ponsen 2014

plantarflexion — the foot points toward the
ground

supination — movement of the forearm in which
the palm of the hand is turned anteriorly
pronation — movement of the forearm in which
the palm of the hand is turned posteriorly
inversion — movement of the sole of the foot
inward
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Angular movements

» WA

Flexion of leg Extension of leg

Circular movements

Supination

Rotation of arm

Figure 2.9 Movements permitted by synovial joints

e eversion — movement of the sole of the foot
outward

e elevation — upward movement of a body part

e depression — downward movement of a body
part.

—_e
ATP adenosine
triphosphate — the
molecule that
transfers energy
between cells in
the body

Muscular system

Motion results from alternating the
contraction and relaxation of muscles.
The prime function of muscle is

to convert chemical energy (ATP)

into mechanical energy to produce

movement.
There are three types of muscle tissue:

1 Skeletal muscle tissue: These are attached
primarily to bones. Skeletal muscle is striated
due to its alternating dark and light bands. It is a
voluntary muscle.

2 Cardiac muscle tissue: This forms most of the
heart. It is also striated but is involuntary.

3 Smooth muscle tissue: This is located in the
walls of hollow internal structures such as the
intestines. It is smooth in appearance and is
usually involuntary.

Skeletal muscles produce movement by exerting

force on tendons, which in turn pull on bones or

ISBN 978-1-107-42033-5
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Adduction of thigh Abduction of thigh

Special movements

A

Inversion Eversion

other structures. Most muscles cross at least one
joint and are attached to the articulating bones
that form the joint. Normally one bone is held in

its original position while the other bone moves
during a contraction. The attachment of the tendon
at the stationary bone is called the origin, while the
attachment at the movable bone is the insertion.

Major muscles involved in movement

Muscle relationship

Most movement requires several muscles working
together. Most skeletal muscles are therefore
arranged in opposing pairs. The muscle

that causes the desired action is the

r
prime mover or agonist. While the agonist the
agonist is contracting, its opposing contracting muscle

i

partner is relaxing. The relaxing
muscle is known as the antagonist.

An example is the flexion and
extension of the forearm. To flex the
forearm the prime mover is the bicep. Therefore,
the agonist is the bicep with the tricep being the
antagonist. In lowering the forearm back down,
the roles are reversed with the tricep becoming the
agonist as it is now the prime mover and the bicep
becomes the antagonist as it relaxes.

antagonist the

relaxing muscle
r
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Rhomboids

Stemocleidomastoid

Trapezius

Deltoid Deltoid

Triceps brachii Triceps brachii .
Erector spine

Latissimus dorsi Biceps brachii

Brachioradialis
External

External oblique oblique

Rectus
abdominis

Sartorius Biceps femoris

Gracilis Semitendinosus
Vastus lateralis

Vastus medialis

Gastrocnhemius Gastrocnemius

Soleus Soleus

Soleus

Figure 2.10 Major muscles of the body

Complete the table below.

Exercise |Agonist Antagonist Origin Insertion

Bicep curl

Sit-up

Squat

Calf raise

Push-up

Table 2.4 Agonists and antagonists
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Complete the table below.

Exercise

Agonist

Dip (down
phase)

Flexed arm
hang

Chin-up (down
phase)

Seated row
(pull phase)

Squat (up
phase)

Plank

Antagonist

Type of contraction

Table 2.5 Agonists and antagonists

In addition to the agonist and the antagonist,
most movements also include a synergist, which
serves to stabilise the movement. Some synergists
act as fixators, which stabilise the origin of the

agonist so that the movement can be more efficient.

Types of muscle contraction

There are different types of contractions that
muscles are capable of. The muscles will contract
according to the need of the movement required.
There are two main types of contractions:

1 Isotonic contractions occur when the muscle
contracts (shortens) and lengthens to produce
movement. There are two types of isotonic

contractions:

—
concentric

during an isotonic
contraction the
muscle shortens

Concentric contraction: The
muscle shortens during the
contraction and pulls on another
structure to produce movement

—_———— (e.g. the flexion phase of a bicep
eccentric during curl).
an isotonic

contraction the

muscle lengthens
— A

ISBN 978-1-107-42033-5

Eccentric contraction: The muscle
lengthens during the contraction.
Eccentric contractions result in

more delayed onset muscle soreness than
concentric contractions (e.g. the down phase
of a push-up).
Isometric contractions occur when
the muscle does not or cannot
shorten, but the tension on the
muscle increases. No movement

isometric the
muscle remains
the same length
while developing

is produced and the length of the tension
muscle stays the same (e.g. a wall
sit or a plank or hover).

What are the three types of muscle

fibres?

2 Outline the muscle relationship during
movement.

3 Describe the three types of muscular

contractions and provide an example

for each.
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Perform the following movements and complete the table.

Exercise |Bones Joint action Muscles Muscle

contraction

Overarm throw
Underarm
throw

Soccer kick
Netball pass
Basketball
lay-up

Tennis serve

Running

Table 2.6 Movements

L]
Respiratory system Bronchi
Cells continually use oxygen for the reactions that The trachea divides into the right and left bronchus.
release energy to produce ATP. At the same time, These bronchi eventually branch into bronchioles.
carbon dioxide is released. The respiratory system This process resembles a tree trunk with its
is one of two systems that supply oxygen and branches, the bronchial tree.

eliminate CO,,.

Structure and function

Nose

The nose has an external and internal portion. The
inside of both the external and internal nose is
called the nasal cavity. It carries three functions:

Nasal passage

Oral cavity
incoming air is warmed, moistened and filtered, Pharynx
smell stimulus is received and chambers modify
speech sounds. Larynx

Trachea
Pharynx Lung
The pharynx or throat is a passageway for both air Bronchi
and food.

Larynx Heart
The larynx or voice box is a short passageway that Ribs
connects the pharynx to the trachea. The epiglottis

is responsible for directing food and air into the

corresponding tubes. It closes off the larynx

ensuring food and liquids go to the oesophagus.

Trachea

The trachea or windpipe is a passageway for air. Figure 2.11 The human respiratory system
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Lungs

The lungs are paired organs within the thoracic
cavity. Each lung is divided into lobes, which
receives the bronchi. These eventually divide into
alveoli, which are tiny air sacs. The gas exchange
takes place within the alveoli.

Left lung
Sndionll (= < -memal  Lung function
muscles / muscles The principle purpose of respiration is to supply the
Diaphragm \e ; cells of the body with oxygen and remove carbon
dioxide. The three processes of this are pulmonary
ventilation, external respiration and internal
respiration.
Pulmonary ventilation
During inhalation, the During exhalation, the More commonly known as breathing, this is the
diaphragm presses the diaphragm rises and .
abdominal organs recoils to the resting process by which gases are exchanged between
downward and forward position the atmosphere and the human body, mainly the
alveoli. This is due to a pressure gradient.
e Inspiration (inhalation): For air to flow into the
lungs the size of the lungs needs
to increase. This occurs when inspiration the
the diaphragm and intercostal as:t 0 f drawing
. . air into the lungs
muscles contract. This pulls the ribs from the external
Action of rib cage Action of rib cage upward and stermum forward and environment
in inhalation in exhalation consequently the walls of the lungs e
are pulled outwards. This creates a  expiration the
pressure difference and air enters act of releasing
the lungs. air from the lungs
G R . into the external
Figure 2.12 Pulmonary ventilation (more commonly ¢ Expiration (exhalation): Normal environment
known as breathing) expiration is a passive process due -

Figure 2.13 Human respiratory system
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Blood from
the heart

Figure 2.14 Gas exchange in the lungs

to muscle recoil and surface tension. When the
diaphragm and intercostal muscles relax, the
ribs move downwards, the lungs decrease in
size and the pressure gradient now causes air to
exit the lungs.

Exchange of gases

Wherever there is a difference in gases, Boyle’s
Law suggests that these gases will move to achieve
equilibrium. The remaining two processes result in
the exchange of gases:
e External (pulmonary) respiration: This is
the exchange of oxygen and carbon dioxide
between the alveoli in the lungs and pulmonary
blood capillaries. It results in
deoxygenated blood becoming

P ————————

capillary where

gasesare  oxygenated blood. Within the lungs,
exchanged t‘;v't:'" oxygen is in plentiful supply, while in
SUES e blood, carbon dioxide is in plentiful

supply. Thus, the exchange of gases
occurs as the carbon dioxide moves into the
lungs, while oxygen moves into the blood within
the pulmonary capillaries.

e Internal (tissue) respiration: This is the
exchange of oxygen and carbon dioxide
between blood capillaries and tissue cells.

It results in deoxygenated blood becoming
oxygenated blood. Within the blood capillaries,
oxygen is now in plentiful supply, while in the
tissue cells, carbon dioxide is in plentiful supply.
Thus, the exchange of gases occurs as the
carbon dioxide moves into the blood capillaries,
while oxygen moves into the tissue cells
throughout the body. At rest, only about 25 per
cent of the oxygen in the blood enters the cells.
The deoxygenated blood returns to the heart,
where it begins the cycle again.

ISBN 978-1-107-42033-5

Air sac of
the lungs
(alveolus)

Oxygen
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Carbon
digdde Blood returning
' to the heart

What are the main structures of the

respiratory system?

2 Outline the process of pulmonary
ventilation.

3 Describe how the process of gas

exchange occurs within the body.

Checklist 2.9

Analyse how lung function works through
participation in a range of physical

activities.

Circulatory system

The circulatory system is considered to include the
cardiovascular system and lymphatic system. The
focus for this section will be the cardiovascular
aspects. All cells in the body need oxygen, nutrients
and waste removed. The heart, blood and blood
vessels are the main structures involved within the
system.

Components of blood

Blood is heavier, thicker and more viscous than water.
It makes up approximately 8 per cent of total body
weight. The blood volume of an average sized male is
5-6 litres and 4-5 litres of an average sized female.
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Figure 2.15 Blood is one of the major structures
involved in the circulatory system

Blood has three functions within the body:

1 Transportation: It transports oxygen from the
lungs to the cells and carbon dioxide from the
cells to the lungs. It also carries nutrients, heat,
waste products and hormones.

2 Regulation: It regulates pH levels throughout the
body and adjusts body temperature.

3 Protection: Clotting protects against blood loss
and antibodies protect against foreign toxins.

Blood is composed of two portions:

e Blood plasma (55 per cent): A straw-coloured
liquid that is mostly water. It also contains waste

Superior
vena cava

Right
atrium

Right
ventricle

Inferior
vena cava

Figure 2.16 Chambers of the heart
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products, nutrients, vitamins, hormones and

enzymes.

e Formed elements (45 per cent): The formed
elements of blood are:

— Red blood cells (erythocytes): Contain
oxygen carrying haemoglobin. RBCs are
highly specialised for oxygen transport. They
live approximately 120 days and 2 million
enter circulation per second.

— White blood cells (leukocytes): They are
responsible for fighting infections within the
body. RBCs outnumber WBCs 700:1.

— Platelets: Help repair damaged blood vessels
and promote blood clotting.

Structure and function of the heart,
arteries, veins and capillaries

The heart is about the size of a closed fist and about
two-thirds of it lies to the left of the body’s midline
within the thoracic cavity. The heart contains
chambers and valves, which fulfil a role in ensuring
the effective functioning of the heart, given that

it can pump around 7000 litres of blood per day.
Blood vessels form a closed system that transports
blood to and from the heart.

Chambers of the heart

The heart has four chambers. The two superior
chambers are called the left and right atrium.

The two inferior chambers are called the left and
right ventricle. The thickness of the walls varies
according to each chamber’s function. The atria are
thin-walled as they deliver blood to the ventricles.

Aorta

Pulmonary
trunk

Left
atrium

Pulmonary
veins

Left
ventricle
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Superior vena cava
from upper body

Pulmonary artery
to right lung

Pulmonary
veins from
right lung

Right atrium

Tricuspid valve

Right ventricle

Inferior vena cava
from lower body

To upper body

Pulmonary artery

Pulmonary
artery to
left lung

Left atrium

Pulmonary
veins from
left lung

Left ventricle

Aorta to lower body

Figure 2.17 Valves of the heart

The right ventricle pumps blood to the lungs while
the left ventricle pumps blood around the body.
Thus, the wall of the left ventricle is two to four
times as thick as the right ventricle.

Blood flow within the heart

The right atrium receives deoxygenated blood
from various parts of the body via the superior and
inferior vena cava. From here the blood travels to
the right ventricle where it is pumped
via the pulmonary artery to the lungs.
The gas exchange occurs within the
lungs and the now oxygenated blood

artery carries
blood away from
the heart

—————

Arteriole

Inner |
Middle
Outer

Artery

Figure 2.18 Sections of an artery, capillary and vein
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vein carries blood
to the heart

————

travels back via the pulmonary vein to
the left atrium. This oxygenated blood
then travels to the left ventricle where
it is pumped around the body via the
aorta.

Valves of the heart
The heart has valves to prevent blood flow in the
wrong direction (back flow). The valves open and
close as the heart contracts and relaxes.

The valve between the right atrium and ventricle
is called the tricuspid valve. The valve between the
right and left ventricle is called the bicuspid valve.

ayer
layer

layer
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Capillary beds of lungs; Veins
gas exchange occurs Veins carry blood to the heart. Their anatomy is

very similar to that of an artery, only thinner in
some instances. Veins gradually become larger and
stem from the smaller vessels, called venules.

While it is true that arteries carry oxygenated
blood and veins carry deoxygenated blood, this
is, in fact, incorrect due to one exception. The
pulmonary artery carries deoxygenated blood and
the pulmonary vein carries oxygenated blood. Thus,
it is best to refer to arteries as carrying blood away
and veins carrying blood to the heart.

A P -

Qe
o7
,’1’7

Pulmonary and systemic circulation

Pulmonary circulation carries deoxygenated blood
from the right ventricle to the lungs and returns
oxygenated blood from the lungs to the left atrium.
Contractions of the left ventricle then send the
blood into the systemic circulation.

Systemic circulation carries oxygen and
nutrients to body tissues and removes carbon
dioxide, wastes and heat from the tissues. Blood is
pumped from the left ventricle into the aorta before
it moves around the body. This delivers blood to
all tissues except the air sacs within the lungs. The
blood returns to the right atrium via the superior
and inferior vena cava.

» Capillary beds of ~ Blood pressure
all body tissues

| except lungs; gas

exchange occurs

- Oxygen-poor blood
- Oxygen-rich blood

This is the pressure exerted by blood on the wall
of a blood vessel. It is generated by the contraction

/ of the ventricles. The average blood pressure for a
young adult is 120/80 mm Hg. The first reading of
120 mm Hg is the systolic reading. The systole is

Figure 2.19 Systematic circulation pumps blood through
the body

Semilunar (so called because they are half-moon
shaped) valves prevent backflow from the veins
and arteries of the heart.

Arteries

Arteries carry blood away from the heart. Arteries
have elasticity and contractility, allowing them to
be effective in transporting blood around the body.
They are thick, muscular vessels. Arteries as they
divide become smaller and eventually branch into
arterioles.

Capillaries
These are microscopic vessels that connect to
arterioles and venules. They are found near most

cells in the body. Their primary function is to permit  Figure 2.20 The average blood pressure for a young
the exchange of nutrients and waste products. adultis 120/80 mm Hg
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when the left ventricle is contracting. The second
reading of 80 mm Hg is the diastolic reading. The
diastole is when the left ventricle is relaxing. Blood
pressure is determined by blood volume and also
cardiac output. A sphygmomanometer measures

What are the components of blood?
2 Outline the structures of the heart and

blood pressure. It uses an inflatable cuff and a their functions.

stethoscope. You are considered to have high blood 3 Outline the blood vessels and their
pressure if you measure 140/90 mm Hg or higher. functions.

180/110 mm Hg is very high blood pressure. 4 What is blood pressure? How is it

measured?

Going further 2.10

Collaborate
1 With a partner, usea
sphygmomanometer to measure your
resting blood pressure.
2 Participate in an active game of
choice and, immediately following,
re-measure your blood pressure. What
effect did exercise have on your blood
pressure?

How does blood move through the
body?

2 How do the circulatory and respiratory

systems influence movement efficiency

and therefore performance?

Figure 2.21 Modern sphygmomanometers are digital and automatically measure a patient’s blood pressure
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2.2 The relationship between
physical fitness, training and
movement efficiency

Driving question 2.13

Evaluate which athletes require the most
diverse and varied training programs and
why.

To some extent, all sports are based on a
comparison of the relative physical fitness levels of
different athletes. Some sports are predominantly
based on physical fitness, such as weightlifting.
Other sports have a higher degree of skill-based
assessment, where physical fitness provides a
foundation for skill execution, such as archery.
While the majority of sports rely heavily on highly
refined individual skills as well as good tactical
awareness, a level of physical fitness will support
all athletes in achieving success. The development
of physical fitness through dynamic and well-
prepared training programs leads to greater skill
execution and movement efficiency. Athletes are
always searching for unique and proven methods
of developing the specific physical fitness levels
required for their sport, in the hope that it may give
them an advantage over their competitors.

Broadly speaking, there is a range of
components to physical fitness. These can be
broken into two distinct categories, as outlined in
Table 2.7.

All sports require a different mix of each
component to different degrees. Some sports are
relatively simple in terms of the required physical
fitness, where only two to three components are

Health-related Skill-related
components of components of
physical fitness physical fitness
e Cardiorespiratory * Power

endurance « Speed
e Muscular strength * Agility
 Muscular endurance e Coordination
* Flexibility « Balance
* Body composition e Reaction time

Table 2.7 Health and skill-related components
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necessary to focus on. Other sports, —_——
however, are more dynamic and muscular
’ strength the

require development across many
components for holistic development
and preparation for competition.

Yet, people are often surprised
to learn that what may seem to be
a relatively simple sport in terms
of the required physical fitness,
such as weightlifting, can actually require
several components of physical fitness for elite
competition. Obviously muscular strength is the
primary focus for development in weightlifting;
however, power, balance, coordination, flexibility
and body-composition are also necessary
considerations.

amount of force
that a contracted
muscle or group
of muscles can
produce against a

resistance
r-—

Health-related
components of physical
fitness

Health-related components of physical fitness are

recognised as being necessary for everyday health

and well-being, in addition to the benefit they may

provide in certain sports. They are not the focus

of athletes alone, as every person needs to ensure

they have the physical fitness levels required to

complete their daily activities, without excessive

fatigue. Having well-developed levels of health-

related physical fitness can bring about many

positive outcomes for individuals, such as:

e maintaining a healthy body weight

e reducing the risk of diseases that have low
physical activity levels as a risk factor — these
include cardiovascular disease, diabetes and
obesity

e positive effects on mental health due to
increased self-esteem, endorphin release and
lower risk of mental-health issues such as
depression

e increased muscle tone, joint flexibility and
freedom of movement, allowing a greater range
of physical activities to be undertaken

e increased energy levels and general feelings of
health and well-being.

The benefits of health-related components of

physical fitness for athletes depend upon the sport’s
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Cardiorespiratory endurance

Going further 2.14

This can also be described as R —
. cardiovascular fitness, aerohic aerohic when
Fo'r all com.pt?nentf, of fitness —'health and endurance or stamina. Primarily, the energy for
skill - participate in relevant fitness tests. focus of this component is the delivery movement is

being created in

of sufficient oxygen to the working the presence of

muscles to minimise the effects of

oxygen

fatigue from sustained efforts of steady
unique requirements. The marathon race is a test aerobic exercise. The body’s cells work
of which athlete is the fittest on a particular day. most efficiently in the presence of oxygen, which is
However, while the tennis player relies on accurate known as aerobic respiration. When there is a lack of
shot execution to win, it is essential they are fit oxygen available, cells can still produce some energy;
enough to be able to keep moving in order to be however, they are less efficient and
able to hit the ball. Likewise, while a football team produce less energy. This is known as )
that passes and kicks the best should win, without anaerobhic respiration. In addition to this, ar;laerobu: f
being in excellent physical condition the athlete waste products such as carbon dioxide Vr:l 052; greltr ?Z b?e:ng
would not be able to put themselves in a position to  are eliminated through the exhaled air. created in the
execute the required skills and strategies. An effective cardiorespiratory absence of oxygen

To develop each component, physical exercise system requires:

is necessary to stress various body systems, with e astrong heart, capable of continuously pumping
the aim of invoking a response or adaptation. This, large amounts of oxygen-rich blood around all
in turn, leads to improvement and development of the body
of that specific component of fitness. For the e healthy blood vessels that are flexible and able
athlete, this will most likely lead to an improved to withstand large amounts of pressure, with
performance while competing. low build-up of internal fatty plaque

-

t
N
-

IH'LAND YARD

T

2

y
Figure 2.22 Long-distance running develops cardiorespiratory endurance
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e healthy and clean lungs, able to draw in large
amounts of air and efficiently diffuse oxygen
across a semipermeable membrane into the
blood (and vice versa for carbon dioxide)

e muscle cells that can efficiently draw large
amounts of oxygen from the blood and use it to
produce energy.

—

cardiorespiratory
endurance

the ability of

the heart and
lungs to deliver
sufficient oxygen
to the working
muscles over a
sustained period
of continuous and
strenuous exercise
without excessive
fatigue

Cardiorespiratory endurance is an
essential health-promoting action, as
it has many positive outcomes on an
individual’s physical, mental and social
health and well-being.

In sporting contexts, athletes who
need to produce sustained movement
will be able to perform better with
higher levels of cardiorespiratory
endurance. In the majority of sports,
it provides the foundation for skill
execution and helps the athlete
maintain a healthy body composition,
reduced fatigue levels and achieve

faster rates of recovery from intense efforts.
Training methods to develop cardiorespiratory
endurance generally involve sub-maximal exercise
for at least 30 minutes. The intensity needs to be
great enough to produce a training effect (normally
exercising between 70 per cent and 90 per cent
of maximal efforts). The type of aerobic training
depends upon the sport. Generally, swimmers will

ISBN 978-1-107-42033-5

Figure 2.23 The VO, max test measures the quantity of.oxygen that can be absorbed per kilogram of body weight
per minute

swim, cyclists will ride, rowers will row, and most
other team and individual sports rely more so on
running activities. Many athletes will incorporate

a variety of these into their training program to
maintain interest; however, it is essential that the
type, intensity and structure of the aerobic training
closely mimic the specific requirements of the sport.

Cardiorespiratory endurance can be measured
in a number of ways. Monitoring heart rate
during exercise is an easily accessible means of
measuring the intensity of training. However,
testing procedures that measure a person’s
cardiorespiratory fitness are most valid if they
directly measure or provide an estimate of the
amount of oxygen a person can absorb or draw
into the working cells of the body. This is known as
oxygen uptake, expressed as VO,, and is measured
in the quantity of oxygen that can be absorbed
per kilogram of body weight per minute (mLs/kg/
min). The greater an athlete’s maximum oxygen
uptake (VO, max), the harder and longer they will
be able to exercise aerobically for. In a sport such
as triathlon, athletes with the highest VO, max are
most likely to succeed.

The most common test for cardiorespiratory
endurance is the multi-stage fitness test, commonly
known as the beep test. View the instructions
for the beep test (see www.cambridge.edu.aw/
prelimpdhpelweblinks).
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For elite athletes who require accurate
measurement of their VO, max, a treadmill or
cycling test can be used, where the intensity of the
exercise increases until the athlete has reached
their maximal effort. While doing so, the air they
exhale and inhale is measured, as well as heart rate,
to scientifically determine the cardiorespiratory
endurance.

Muscular strength

Daily activities require the ability

to produce sufficient force to hold
and move objects. From something
as simple as carrying groceries to
climbing a ladder, everyone requires
a degree of muscular strength. In
sporting contexts, the required

force refers to

a push or pull
effect upon an
object, resulting
from the object’s
interaction with
another object

Figure 2.24 A dynamometer tests hand grip strength

—_—
ower the amount of muscular strength can
abili tl; to exert Vary depending upon the sport itself.
amaximal Weightlifting is primarily a test of

force through
rapid muscular

the strongest athlete, whereas table
tennis is less dependent on muscular

and larger in size, otherwise known as muscular
hypertrophy. The specific muscles and degree of

contraction in as
short a time as

possible
—_

strength. While muscular strength is a
foundational area of development for
many athletes, it is often the rate at
which an athlete can move an object
that becomes more important, which refers more
to power. However, powerful athletes must also
be very strong, which is why muscular strength
provides the foundation for muscular development.
It is only in sports such as weightlifting where the
rate at which the force is moved is less important.
Muscular strength is developed through various
types of resistance training. The resistance could be
provided by an athlete’s own body weight, weight-
training machines or the use of free weights and
mobile equipment such as kettlebells. To increase
muscular strength, the resistance needs to be heavy
enough to allow the athlete to move the resistance
no more than 15 times or repetitions. In doing
so, the muscle responds by becoming stronger

Going further 2.15

Communicate

For the following sports, discuss and rank
them in terms of which require the most
strength, and identify which muscles
should be targeted in training:

¢ Rugby Union

e shotput

» weightlifting

diving.
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development should be specific to the sport.

Tests to develop strength are difficult to
administer, as the athlete needs to be highly trained
and able to move large amounts of weight safely.

A proper warm-up should be put in place and

the test needs to be supervised with a spotter. A
maximum repetition test could be used for a bench
press, squat or deadlift. More accessible muscular
strength tests could include a hand grip test using
a dynamometer (see www.cambridge.edu.au/
prelimpdhpelweblinks).

Muscular endurance

The key difference between muscular strength
and endurance is the number of repetitions that
are performed. The resistance is generally light
to moderate, which is why a large number of
repetitions are possible. Muscular

endurance can assist with daily —
activities such as gardening or hanging muscular
endurance

out washing. It is also necessary

in many fitness activities such as
cycling and swimming, where muscles
are required to perform multiple
contractions without rest. Most sports
also require movements to be repeated
many times over, and the ability of a
local muscle to be able to do this without excessive
fatigue is very important. It is important for athletes
to develop specific muscles to benefit their sport.
An example of this would be for a rower to develop
muscles in their back and legs, for the power stroke
of the movement. If the athlete is training with light

the ability of a
muscle or group
of muscles to
repeatedly exert
a force against a

resistance
r—
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resistance, they should execute between 15 and e The body must be kept straight and flat

30 reps to develop local muscular endurance. An throughout the movement.

example of this could be calf raises or abdominal e Continue until no more correct push-ups can be
curl-ups. Static isometric exercises may also be performed.

used, such as wall squats or a bridge to develop the Record the number of push-ups.
core abdominal muscles. These should be held until
the athlete is feeling very fatigued. Body weight T
exercises, such as tricep dips, push-ups and pull- Flexibili ty

ups are also excellent in developing local muscular Flexihility is an essential component

r—

flexihility the

endurance. of health for both athletes and non- bsol
Testing an athlete’s muscular endurance is very athletes. As people age, muscle length 2f Sr;)olginriﬂgf a
easily achieved. Tests should be specific to the and joint flexibility decrease, resulting  specific joint or
sport’s requirements. For example, upper body in the restriction of movement and group of joints can
testing will not indicate the muscular endurance of = possible discomfort when completing produce
the leg muscles. Using a pull-up test to determine daily tasks. Regular strength is -
the athlete’s muscular endurance in their back essential in minimising the loss of flexibility. In
and biceps would be ideal for a rower. It is also sporting contexts, flexibility can be essential to the
very important that a strict testing procedure performance. Consider the gymnast who must have
be followed to ensure the test is both valid and a high degree of flexibility to be able to produce
reliable. All athletes completing tests should have required movements such as the splits. Swimmers
the exact same form and technique. The example must have excellent range of motion around
below is for a basic push-up test. If this technique the shoulder joint to be able to more efficiently
is not strictly adhered to, athletes could cheat and move through the water and produce more power
produce inaccurate results. through the stroke. In other sports, good flexibility
For the basic push-up test (see www.cambridge.  plays more of a role in the prevention of injury from
edu.au/prelimpdhpelweblinks): intense physical activity. For example, a footballer
e Equipment: Floor mat, push-up cadence sound must have flexible hamstrings to be able to
track (DOWN-HOLD-UP). decrease the chance of strains from sprinting and
e Procedure: Start with hands and toes touching kicking activities. Stretching activities also play an
the floor, body and legs in a straight line, feet important role in helping athletes recover following
slightly apart and arms straight at shoulder activity.
width apart. Different types of stretches should be performed
e Lower the upper body until the elbows are at depending upon the sport’s requirements and
90 degrees, pause and hold for a second, then time. Static stretches held for 15-30 seconds are
return to the starting position. best used during recovery and during a specific

Figure 2.25 Basic push-up test
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Figure 2.26 Shoulder flex test

flexibility training session. However, gentle
dynamic stretches such as leg swings, where a
joint is moved through its full range of motion, are
most appropriate during a warm-up. The chosen
muscles being stretched should also be specific to
the sport’s requirements and a range of stretches
should be used to fully develop the range of motion
around a particular joint.

Testing procedures should focus on the needs of
the sport. It is critical that correct testing procedures
are followed, otherwise the results may be invalid.
Slight variations in form can produce largely
different results between athletes. This is particularly
important during screening of athletes for potential
injury risks, such as a fast bowler in cricket who has
poor spine flexibility. An issue like this could lead to
stress fractures. Some common tests include:

e sit and reach test (see www.cambridge.edu.aw/
prelimpdhpelweblinks)

e shoulder flex test

e trunk rotation test

e spinal extension test.

Body composition

Success in sports is partly determined by an
athlete’s specific body shape and composition
of the various tissues. In most sports, athletes
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competing often look similar in terms of height,
degree of leanness or muscularity. There are always
exceptions to these rules; however, talent scouts
often rely on anthropometric measurements as part
of the process of identifying potential elite athletes.
A person’s body shape and composition is partly
determined through their genetic disposition.
However, through exercise and healthy nutritional
intake, people are able to control and manage their
body fat percentages and level of lean muscle mass.
For general health, people are advised to focus
on developing lean muscle mass through light to
moderate resistance training, while also keeping
body fat percentages between 15 per cent and 25
per cent (age and sex dependent) through regular
exercise and healthy eating. Table 2.8 outlines some
recommendations for the average population.
Achieving a specific body composition is also the
focus of much of an athlete’s training program, as
they seek to develop an advantageous body shape,
and the desired composition of lean muscle and fat
percentage. Consider what a prop in Rugby Union
generally looks like, as opposed to a 5000 m runner.
In collision sports, greater body mass will provide
biomechanical advantage through

i
increased momentum. Likewise, momentum
endurance cyclists must achieve a very motion

determined by
mass and velocity
r—
acceleration
refers to the

rate of change

of the movement
speed of a body in
motion
i

specific level of lean muscle mass. While
needing powerful leg muscles for fast
finishing and acceleration, excessive
weight will require greater power output
to maintain a sufficient average speed,
which could be a disadvantage over

200 km of a mountain stage. Achieving
and maintaining specific body
compositions through physical training
requires a high degree of professional knowledge to
develop, implement and monitor an effective training
program.

There are a variety of widely accessible body
composition tests; however, these often fail to take
into account individual factors that could produce
inaccurate results. The popular body mass index
(BMI) — which measures height against weight
to determine a person’s size — is widely used.

Description Women Men
Essential fat 10-13% 2-5%
Athletes 14-20% 6-13%
Fitness 21-24% 14-17%
Average 25-31% 18-24%
Obese 32%+ 25%+

Table 2.8 ACE body fat percentage chart
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Figure 2.27 A caliper helps measure body fat percentage
with a skinfold test

However, having a high degree of muscularity will
often indicate that a person could be obese, as
muscle tissue weighs much more than stored fat.
More scientific measurements should be used when
required. These could include:

e skinfold testing on various sites around
the body (see www.cambridge.edu.au/
prelimpdhpelweblinks)

e hydrostatic underwater weighing — measure
body weight on land and while standing in
water; because fat is less dense than water, the
difference in weight is the body fat percentage

e dual-energy x-ray absorption (DEXA) imaging
— a specialist body scanning system used to
accurately measure body composition.

Summary 2.16

Outline the five health-related
components of physical fitness.
Why are they classified as health
related?

What is the relationship between
physical fitness and movement
efficiency?

To what degree is fitness a predictor of
performance?

© Hawgood, James, Osborn, Ponsen 2014

Body shape measurements are undertaken by using
calipers and rulers to measure the relative lengths
and girths of specific limbs, bones and body parts
in relation to each other. These are important for
sports where a specific body shape will provide an
advantage. For example, elite swimmers often have
arelatively longer torso and arm span in relation to
their total height.

Skill-related components
of physical fitness

Skill-related components of physical fitness are
recognised as being less necessary for everyday
health and well-being. However, they often

provide a distinct advantage in sporting contexts.
Developing these skill-based components requires
specific and specialised training activities, and they
often relate to the skill execution in a particular
sport.

Another way to distinguish between health-
related and skill-related components of physical
fitness is to consider the role of the health-related
components as providing a body capable of
executing the skills required for success in sport.
An elite tennis player may have excellent technique
across all shots; however, this will mean little if
they do not have the fitness to be able to maintain
the required intensity of the sport. Health-related
components provide a foundation to sporting
success, whereas skill-related components provide
the fine details related to accurate skill execution.

Power

Power relates to the explosive capabilities of a
particular muscle or muscle groups. It differs to
strength, in that strength is a measurement of the
total amount of weight that can be moved, whereas
power takes into account the time taken to move
the object, or the speed or acceleration that can be
generated through the movement. It is an essential
component of sports involving sprinting, throwing
and jumping. Consider the sport of shot put, where
all athletes use the same size shot. The athlete
that can propel the shot at the fastest velocity at
the correct trajectory will win. The athlete must
generate maximal speed in as short a time as
possible.

The power requirements of different sports
can vary, depending upon the nature of the sport.
A single maximal effort, such as weightlifting or
shot put, requires more strength-based power.
Training for this requires heavier resistance
training and fewer repetitions. However, a 100 m
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Figure 2.28 Power training

swim or 1 km tracking cycling requires multiple
powerful movements, which could be described
as speed-based power. Training for this requires
a lighter resistance, moved over a greater amount
of repetitions. For this reason, power training
programs must be tailored to suit the specific
requirements of the sport.

Testing procedures should replicate the sports
requirements in terms of muscle groups and actual
movement. Some common tests and examples
include:

e seated basketball throw — useful for shot put or

Rugby League
e standing vertical jump — useful for high jump

or basketball (see www.cambridge.edu.aw/

prelimpdhpelweblinks)

e standing long jump — useful for triple jump or
netball

e 10 or 30 second maximal cycle test — track
cycling or sprinting.

Speed

There is some overlap between speed and power,
as both require a maximum speed of effort.

Speed is largely determined by the ability of the
neuromuscular system to fire muscle motor units
as quickly as possible in the correct sequence and
timing to produce the fastest movement of a limb
possible. Speed is also largely determined by the
relative amount of fast-twitch muscle fibre types,
as opposed to slow-twitch muscle fibres. For both
these reasons, training for increase in speed is less
responsive than other specific training types. Some
improvements can be made; however, greater speed

ISBN 978-1-107-42033-5
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is often developed through greater biomechanical
efficiency and refined technique, increased power
and acceleration of movement and development

of the required energy systems. These can all be
applied to sports such as sprinting or short-distance
swimming events.

Speed tests require specialised equipment for
the sake of accuracy. Using a stopwatch to test
two sprints over 40 metres could produce a small,
yet significant difference based on human error.
The use of radar and timing gates can increase the
accuracy of such tests. These tests should also
be self-paced to eliminate the effect of different
reaction times on the result (see www.cambridge.
edu.au/prelimpdhpelweblinks).

.d \ -

Figufe 2.29 Speed testing
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Agility

— — Agility is a key aspect in the majority
agility the ability o team sports, as players seek to evade
to change the
. . and manoeuvre past an opponent,
direction of the . . .
movement of the Often while controlling a ball. Consider
body with speed, the basketball player driving to the
accuracy and  hoop through a group of defenders
efficiency  or a touch football player stepping
speed the ability past a.n opponent. Agility r‘equlres a
to move the whole combination of other physical fitness
body, a body part components such as power, speed,
orlimb, oran  halance and coordination. Developing
object as quickly  these can increase agility. However,
as possible
. many athletes seem to possess an
halance the ability innate ability to swiftly step past an
to maintain an  opponent while executing a technical
equal distribution  gkill. These are often the most
. °f_ weight to entertaining of skills to watch in a
maintain a stable .
body position sport. Some other sports that require
agility include hockey, figure skating,
slalom skiing, soccer and tennis.
Agility tests are generally timed, as the
speed component is the greatest determinant
of agility. The most common agility test is the
Nlinois agility test (see www.cambridge.edu.aw/
prelimpdhpelweblinks), as demonstrated in Figure
2.30. Other tests include a shuttle run test and a
quadrat jump test. Agility tests can also be made
more specific by incorporating a skill element into
the test. By dribbling a soccer ball or basketball, a
more relevant test can be devised to suit the sport.

Figure 2.32 Basketball players are among the most
2 coordinated of sportspeople
v Coordination
Coordination is most easily coordination
recognisable during complex skill the ability to
] execution. Initially, athletes detect execute a series
i 10 metres and filter information based on their of muscglar
. d ke a decisi contractions
sensory input, and make a decision and joint actions
J in response to this information. to produce
The following action requires the motor skills and
v brain, through fast and complex movements that
neuromuscular processes, to stimulate a;; s_mototh,d
specific muscles to contract at the right gccﬁ:‘zr'lean
v time, with the right amount of power. o
J———————— T metres _" As several muscular contractions and
Start Finish joint movements occur in the correct sequence, the
result is a coordinated body movement, capable of
Figure 2.30 Illinois agility test producing a successful outcome.
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Going further 2.18

Communicate
Rank the five senses of the human body in

order of usefulness for sporting success.
Justify your selections.

Consider the various sub-components involved
in a tennis serve. The ball toss, backswing, ball
strike, follow-through and body movements are all
separate components of a successful tennis serve.
All components have to be executed accurately in
the correct sequence to produce a successful and
powerful serve.

Coordination seems to have some hereditary
influence. Some athletes find they are able to
quickly learn new sporting skills, as they have a
high degree of general coordination. Their brain
seems to be able to quickly learn and adapt to new
skills, equipment and sports.

To develop coordination, sport-specific skills
training is required to refine a player’s skill and
technique. The aim is for an athlete to be able to
execute skills accurately and consistently, under
the pressure of a competitive situation.

General testing for coordination is not normally
used in sporting contexts. Coaches can observe a
player’s level of coordination or skill level in relation
to a specific sport by observing them train and play.
Every time they execute a set skill, their degree of
accuracy and consistency indicates the players’ skill
level, and hence their level of coordination.

A variety of tests can be used to assess an
athlete’s general coordination. Locomotor skills

that can be evaluated include hopping, skipping and

jumping. Non-locomotor skills include catching,

throwing, hitting, rolling, bouncing and kicking.

Some examples of common coordination tests are:

e alternate hand wall toss (see www.cambridge.
edu.au/prelimpdhpelweblinks)

e flip-stick test.

—_—

centre of gravity
the point at which
all the mass of an
object is equally
concentrated
—_—————»
base of support
the size and shape
of an imaginary
line that is drawn
around the parts
of the body in
contact with the

ground
—_—
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Balance

Balance refers to a state of equilibrium.
When the weight of a person is equally
distributed, or their centre of gravity is
kept above their base of support, they
are said to be in a state of balance. The
base of support is determined by the
area of an imaginary line drawn around
the parts of the body in contact with
the ground. On two feet, this shape is

a large oval; however, standing on one
foot makes the base of support the

© Hawgood, James, Osborn, Ponsen 2014

size of that one foot only. Keeping an athlete’s body
consistently above such a small base requires much
greater balance.

There are two distinct forms of balance. When a
person is in a stationary position and is not moving
it is described as static balance. However, when a
person is walking or running they are still in a state
of balance, even though they are in a constantly
changing body position. This is known as dynamic
balance.

To maintain balance, the human body has to
be able to monitor and detect any changes in a
person’s equilibrium. This is primarily done in the
middle ear, where special sensors detect changes in
the body’s position, and if the body is in a relative
state of unbalance, it will signal to the brain to
adjust the body’s position to regain its stable
position. Eyesight also plays a role in balance,
which is obvious when someone tries to stand on
one foot and then close their eyes. It is much harder
to concentrate and stay steady. Special kinaesthetic

Figure 2.33 The balance beam apparatus in gymnastics
requires excellent balance
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neurons in the joint structures also play a role in
detecting when the body is in a position that is

—_—
kinaesthetic
sense perception
of the body’s
movements that is
gathered through

unstable and potentially dangerous.
This is known as kinaesthetic sense,
which is described as the body’s
awareness of its position in space.
When a joint is damaged, these
structures can be damaged, making it

receptors in the
tendons, muscles
and joints and
relayed to the
brain
—_

more likely that a person will re-injure
themselves. This is evident for people
who regularly roll their ankles and
damage the joint structures such as
ligaments and tendons.

In sport, balance is as essential as
it is for daily living. However, some sports place
a greater emphasis on holding extreme balance
positions. This is clearly evident in gymnastics
events, such as the beam, where the athlete
performs tumbling routines on a bar that is 10 cm
wide. However, excellent balance will assist in all
sports, as it allows the athlete to maintain a stable
position from which to execute skills.

Athletes can improve their balance through
training activities. This is particularly useful as
an injury-prevention measure by doing activities
that develop the athlete’s kinaesthetic sense,
which is generally joint specific. Balancing on a
wobble board or exercises on a mini-trampoline
will both assist in developing the ankle and the
knee, especially following an injury. By specifically
training for the skills required in a sport, athletes
develop the necessary strength and balance to
consistently execute difficult balancing skills.

Tests for balance are easily accessible, and are
usually timed. Examples include:
e standing stork stand (see www.cambridge.edu.

aw/prelimpdhpelweblinks)
e balance beam test.

Figure 2.34 Sprint starts are examples of a predictable
and expected reaction time

ISBN 978-1-107-42033-5
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Figure 2.35 Excellent balance is also required as a
swimmer as it sets the athlete up to execute their skills

1

& s 5 Ay, ' - {85 -
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Figure 2.36 The goal keeper in soccer has to make a
choice about when to react

Reaction time

Reaction time is evident in daily-life
activities as well as a number of sports.
There are two types of reactions.
Where the movement is predictable
and expected, such as a sprint start

to the starter’s gun — it is known as
simple reaction time. However, when

r—
reaction time

the elapsed time
between detecting
and interpreting a
stimulus, making

a correct decision
and then executing

a decision has to be made prior to the related
skill execution, it is known as choice w'

reaction time. An example of this

would be a cricketer facing a fast bowler. Once the
necessary information about the speed, trajectory,
swing and line of the ball has been detected, an
appropriate shot can be decided upon, followed by
the execution of the chosen skill. Likewise, a clay
target shooter must quickly assess the flight of the
target and then make an accurate shot.
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Going further 2.19

Collaborate

1 Analyse and consider the physical
fitness requirements of each of the
following sports:

* boxing

e nethall

e archery

* high jump

* downbhill skiing
* football.

2 Ingroups, identify and rank the top
five most important components of
fitness, as well as any components that
have any relevance.

Simple reaction time cannot be developed
directly through training, as this characteristic is
primarily inherited. However, practice and training
can improve the decision-making involved in choice
reaction time. By being able to read the subtle cues
of an athlete’s movements and body positions,
they can more accurately predict what is about
to follow. For example, when receiving a tennis
serve, elite players can often make an approximate
estimation of where the ball is likely to be hit
towards. When the ball could be moving faster than
200 km/h, this can provide a distinct advantage.

A simple test used to assess the simple
reaction time of an athlete is the ruler
drop test (see www.cambridge.edu.au/
prelimpdhpelweblinks). The distance taken to
catch the ruler is an accurate measure of the
athlete’s ability to react to a visual stimulus.

Summary 2.20

1 Outline the six skill-related
components of physical fitness.

2 Canthese be developed to the

same extent as the health-related

components?

Checklist 2.21

What is the purpose and benefit of testing
physical fitness?

ISBN 978-1-107-42033-5
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Anaerobic and aerobic
training

The FITT principle

The FITT principle refers to the
foundational guidelines to follow
when performing many forms of
fitness training and conditioning. It
refers to the Frequency, Intensity,
Type and Time of the exercise being
performed. The FITT principle

is most applicable to individuals

who exercise at a low to moderate
intensity and provides a useful
guideline for both cardiovascular and
resistance training (see www.cambridge.edu.au/
prelimpdhpelweblinks).

r—
FITT principle

a framework

for developing
fitness programs
that emphasise
the variables
Frequency,
Intensity, Type of
exercise and Time
or duration of

exercise
r—

Frequency

Frequency is how often an individual person
performs the targeted health-related physical
activity. The frequency of exercise is dependent
upon the type of physical exercise being performed
by the individual. Continuous low to moderate
cardiovascular exercises — jogging, cycling,
walking, aerobics and swimming — are designed

to strengthen the heart and lungs, burn calories,

Figure 2.37 Usain Bolt
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Figure 2.38 Cadel Evans

increase general endurance capacity, assist in

weight loss and promote general health.
Frequency:

e Low to moderate-intensity exercise can be
performed five days per week.

e More intense cardiovascular sessions can be
performed three times per week.

¢ Individuals requiring weight loss may require up
to six sessions per week.

e Strength training should be performed two to
three times per week with a rest day between
each session.

Intensity
Intensity is how hard a person exercises during a
physical-activity period and can be expressed in
many ways, depending on the types of exercise
performed.
Intensity can be monitored by:
e performance measures (speed, power output, etc.)
e physiological measures (heart rate, oxygen
uptake, etc.).
Examples of performance measures include:

e Speed (rowing, cycling and sprinting) can be
expressed as a percentage of maximum speed
per cent max speed), metres per second (m/s) of
kilometres per hour (km/h).

e Oxygen uptake can be expressed as (per cent
VO, max).

e Power output (rowing, cycling) can be
expressed as a per cent maximum power
(Pmax) or the power level, such as
250 watts.

Usain Bolt (pictured in Figure 2.37) is a world

champion 100 m (9.58 s) and 200 m (19.19 s)

sprinter. Bolt’s average speed for the 100 m equates

to 38.18 km/h or 23.72 m/ph. Usain reached a top

speed of 44.72 km/h or 12.42 m/s between 60 and 80

metres.

Cadel Evans of Australia (pictured in Figure
2.38) won the 2011 Tour de France.

Cadel laid down the highest (VO, max) score
(87) the AIS had ever seen — a truly remarkable
aerobic capacity. This score is nearly double that of
the average individual.

Riders can achieve power outputs of more than

Heart rate can be expressed as
percentage of maximum (86 per
cent max) heart rate or the level
of heart rate achieved in beats per
minute (168 bpm).

400 watts for time trial specialists, double what a
recreational cyclist could produce for long periods.
You can find more information about this at The
Conversation website (see www.cambridge.edu.auw/
prelimpdhpelweblinks).

e ) o
heart rate the
number of times
the heart beats in

one minute
—_—
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Zone HR method
5 Max zone >93% MHR

4 High intensity 85-92% MHR

3 Medium intensity 78-84% MHR

2 Moderate intensity 70-77% MHR

1 Low intensity <69% MHR

Lactate method
>8-10 mmol

6-8 mmol

4-6 mmol

2-4 mmol

0-2 mmol

Table 2.9 Heart rate zones

Type

Type is the specific physical activity chosen to
improve a component of health-related fitness.

For example, an individual wishing to improve leg
strength must perform strength-based exercises
like squats and deadlift variations, while an
individual wishing to increase aerobic endurance
may jog, run, swim or perform some other
aerobically challenging activity in order to improve
aerobic fitness levels.

Some coaches recognise four to six different HR
zones as being applicable to aerobic energy system
training (or five lactic acid level zones).

General guidelines for cardiovascular training
(FITT):

* Frequency: Three to five times per week.

e Intensity: 55 to 90 per cent of maximum heart
rate.

e Type: Aerobic style training (e.g. swimming,
cycling, running).

e Time: 20 to 60 minutes.

Time

Time is the length of the physical activity
performed. The appropriate time of exercise varies
depending on the fitness component targeted. For
example, an Olympic lifter requires only a few
seconds to complete the lift. A static stretch may
require a 30-second hold for each stretch, while
the minimum time recommended for continuous
aerobic activity is 20 minutes.

Heart rate based training

Heart rate based training is particularly effective
for closed-loop endurance sports such as cycling,
swimming and track and field. Coaches will often
use variations on these recommendations based
on their personal preferences, collected data

and results. Heart-rate recovery is often used to
determine rest between efforts in energy system
development training. Some coaches will use a
return to a heart rate of 120 bpm to determine
recovery between intervals. Others will use a
recovery of between 30 and 40 beats.

Interval training guidelines: -
e Intensity: Varied, can be sub- mtgrval training
periods of

maximal, maximal or supra-maximal very intense
intensities with sub-maximal physical activity,
recovery periods. Intensity is interspersed with
prescribed based on a performance  periods of rest and
(e.g. speed) or physiological (heat recovery; aimed
rate zones) measure. at develgpmg
. . anaerobic energy
e Duration: Short, medium and systems
long intervals. The duration will L
be dictated by the duration of the event being
trained. To remain aerobic, recovery is generally
1:1 work to rest ratio or less.
e Frequency: Minimum one session per week
if other training activities are taking place.
Generally two to three sessions per week.
e Mode: Dictated by the sport. The sport will
also determine the ideal length of speed bursts
within the session.

Maximum aerobic speed training

Many studies have shown that time spent at or
around 100 per cent of maximum aerobic power
is a more effective stimulus for developing fitness

—

Figure 2.39 Sprint training with a paracute is a tactic
toincrease strength and speed
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Summary 2.22

What is the FITT principle?

qualities than lower intensity training in well-
trained athletes.

Sub-maximal methods of training may be a less
effective factor for improving endurance, although
still a necessary part of the overall training
process for factors such as recovery, developing a
foundation and skill-based training.

As aresult of this research, maximum aerobic
speed (MAS) training has become a popular,
effective and time-efficient method of training

To determine an athlete’'s MAS, some form of
max aerobic power test must be undertaken. This
may be in the form of a time trial lasting five to eight
minutes, or an actual VO, max test. Field tests such
as the multi-stage shuttle test (MSST) can be used.

For a time trial, the distance that is covered is
divided by the time (in seconds) to determine the
MAS. This is usually expressed as metres/sec. For
a VO, max test, the final speed or power that is
achieved is used to determine the MAS.

1 Design an aerobic training session
based on the FITT principles.

2 How important is aerobic and
anaerobic training for the following
sports?

e gymnastics

* soccer

* Rugby League
e nethall

e diving

e archery

* wrestling

* tennis.

Tempo training

Tempo is the name given to a common, lower
intensity form of interval training, made famous by
Canadian sprint coach Charlie Francis. It follows
the premise that effective training needs to be
done at either 95 per cent and above (alactic)

or 75 per cent and below (tempo) of maximum
velocity (as opposed to maximum aerobic speed).
Tempo running can be described as sprinting
without trying. The speed is approximately 75-80

ISBN 978-1-107-42033-5
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per cent of maximum velocity over 50-100 m (or
8-15 seconds for non-running sports), but with

an emphasis on a relaxed sprinting technique

and 1:3—4 recovery. Tempo is a common form

of conditioning for contact sports and a great
introduction to any form of conditioning training.
One of the primary goals of tempo training is to
avoid fatigue. The lactic acid system should not be
challenged with this form of training.

Training the anaerobic energy
systems

The two alactic and lactic energy systems fatigue
quickly, lasting 8-10 seconds (alactic) and 30-60
seconds (lactic). As a result, the volume and
intensity of interval training for the anaerobic
energy systems need particular care.
The role of lactate as a cause of
muscle fatigue is under question. It may
be that lactate is merely a by-product
of strenuous exercise. Fatigue may
be caused by a build-up of phosphate,
which reduces the flow of oxygen into
the muscle cell, thereby causing the
production of energy to be severely
reduced. Additionally, in larger muscle
group actions, there may be an insufficient blood
supply to provide oxygen to the working muscles.

[ EE——— |

lactate a naturally
occurring by-
product of cellular
respiration, which
is associated with
the fatigue related
to high-intensity
exercise
r—

Game-based conditioning

This form of training uses modified competitive
games to develop all three energy systems in

the form they are used in the sport. Another
term commonly used is skill-based training. This
approach is common in sports such as basketball
and soccer where smaller sides and playing areas
are used to intensify skill training.

{ /A (0 NG R
Figure 2.40 Tempo training aims to avoid fatiguein an
athlete
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Research has produced mixed results when dioxide. In the case of extreme sports, the body can
comparing game-based conditioning with pure sustain such levels for many hours, such as an Ultra
conditioning activities. Ironman event, which lasts for over eight hours.

Immediate physiological Heartrate |
responses tO t rainin g The most obvious change that occurs during an

increase in physical activity levels is an increase

in heart rate. This can be easily detected and
monitored by the participant, and can provide
relatively reliable information about the intensity
of exercise. For most healthy adults, resting heart
rate should be between 60 and 72 beats per minute
(bpm). This range is indicative of a healthy and
efficient cardiovascular system. As athletes develop
their cardiorespiratory endurance, their resting
heart rate can be reduced to as low as 30 bpm.

Driving questions 2.24

1 Imagine you are to complete a 5 km run
at varying paces. What does your body
feel like throughout the exercise if you
are:

a moving at a fast walk/slow jog?

b moving at a steady run pace that
can be held consistently?

¢ moving at a fast run pace that
requires you to intersperse your run
with slower recovery sections?

2 What are the major changes that your
body makes to accommodate the
change in activity levels?

3 What are the primary reasons for these

changes?

During steady and prolonged exercise, a number of
key physiological changes occur within the various
systems of the body. These changes are to primarily
ensure the muscles have the required oxygen and
nutrients to sustain the increased level of activity.
Further to this, these changes also aid the removal
of metabolic waste products such as carbon

4 s
Figure 2.42 Maximum heart rate is achieved as exercise
increases

As exercise increases, so does the working heart

rate. This will continue until the heart rate reaches
a maximum, which is calculated at approximately
220 minus the age of the athlete. This is known as
maximum heart rate (MHR). However, o—
if an athlete settles into an intensity of maximum
exercise that they are able to sustain heart rate an
for 20 to 30 minutes, the heart rate approxw_nate

. . calculation of the
will level off, and only change if there maximum heart
is an increase or decrease in exercise rate an individual
intensity. Athletes mostly measure the can work to;
intensity of exercise as a percentage of ~ measured as 220
their MHR. To achieve specific goals, minus your age

. iy (i.e. the MHR of a
they may aim to work within a set zone 25.year-old would

for a set amount of time. Table 2.10 be 195 bpm)
Figure 2.41 Physical activity produces an immediate outlines basic characteristics of these =~ e——
changein heart rate heart rate target-training zones.
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-
the working muscles. The two stages of _—
ventilation refers

ventilation are inspiration (breathing in)  {/ the ¢ epth and
and expiration (breathing out). Primarily  rate of breathing;
the inspiration is to draw oxygen-rich ventilation rate
air into the lungs and the expiration is is measured

to remove the waste product of carbon in breaths per

L s minute and
dioxide. A full cycle of inspiration and ventilation depth

expiration is considered a full breath or  js measured in

ventilation cycle. either millilitres
Generally, an adult’s resting per breath or

ventilation rate and depth is litres per minute

i

approximately 12 breaths and 6 litres

of air per minute. As physical activity increases,
both the rate and depth of ventilation rapidly
increase, to meet the increased oxygen needs.
It continues to rise until exercise steadies, and

i '
Figure 2.43 Recovery time is fasterin people who are fit

As soon as exercise starts, the heart rate will
rise rapidly and level off as the intensity of exercise
steadies. Likewise, when exercise stops, the heart
rate decreases rapidly initially, and then more
slowly as it returns to the resting heart rate level. In
unfit people, this recovery time is slower, and the
immediate recovery from exercise is a key indicator
of cardiovascular fitness.

Ventilation rate

As exercise starts, the demand for oxygen in the
working muscles also causes the rate and depth
of breathing to increase to help meet this need.
This complements the increase in heart rate and Figure 2.44 Ventilation has two stages - inspiration
subsequent blood flow, which carries the oxygen to (breathing in) and expiration (breathing out)

% of MHR  Heart rate zone descriptions

50-60% Basic aerobic training zone: For older or untrained individuals starting an exercise program. For most young
healthy adults, a brisk walk would raise their heart rate into this zone. This is also the zone that is optimal
for a cool-down. While in this zone, the body is working aerobically, with the oxygen needs of the muscles
being easily satisfied.

60-70% Health-based aerobic training zone: This is a comfortable pace that can be sustained for an extended period.
It is still a predominantly aerobic pace, and is suitable for people aiming to increase cardiovascular health or
for people new to training, who may be looking to develop a base level of fitness or trying to lose weight.

70-85% Performance-based aerobic training zone: In this zone, the body is working at a more stressful level where
cardiovascular and aerobic development will be most effectively achieved. At the lower end of this zone,
calories are optimally burned, using both fat and glycogen stores. As the athlete pushes towards the top
end of the zone, fatigue levels will increase and there will be greater reliance on glycogen stores, as oxygen
needs become more difficult to meet. Working consistently above 80% MHR for an extended period is very
challenging, but leads to the greatest aerobic development.

85%+ Anaerobic training zone: As athletes begin to work above 85% MHR, they will experience a greater degree
of fatigue, due to localised neuromuscular fatigue (a feeling of heaviness within the muscles), depletion
of ATP and glycogen fuel stores, as well as increases in metabolic by-products such as lactate. Athletes
generally have to intersperse this intensity of training with a rest period at a lower intensity, which is known
as interval training.

Table 2.10 Maximum heart rate zone descriptions
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ventilation stabilises to ensure sufficient oxygen

is being supplied. Likewise, when exercise stops,
ventilation decreases rapidly at first and then more
slowly until it returns to the resting level.

Stroke volume

To increase the amount of blood circulating
around the body, the heart not only beats faster,
but harder as well. By contracting with more

—_— o
stroke volume the
volume of blood
ejected by the

left ventricle of
the heart during
each systemic
contraction; it

force, a greater amount of blood is
ejected into the aorta and around all
the arteries in the body as the stroke
volume increases in direct response to
the increased amount of blood being
returned through the veins. This leads
to a greater amount of oxygen being
made available to the working muscles.

is measured in

millilitres per beat Typically, stroke volume can double

before reaching a plateau.

Stroke volume increases until the
athlete is working between 40 per cent and 60 per
cent of MHR, at which point it typically plateaus. In
non-athletes, it increases from about 60 mL at rest
to 120 mL at maximal exercise. In elite endurance
athletes, stroke volume can increase from 100 mL
at rest to 200 mL at maximal exercise. This stronger
contraction in athletes is made possible by an
increase in the thickness of the muscular wall of
the left ventricle, which is a response to sustained
aerobic training. Interestingly, stroke volume is
greater when in the supine (or lying) position,
as venous return does not have to overcome the
increased gravitational force when standing in
an upright position. An example of this is while
swimming.

Figure 2.45 Blood circulation increases when the heart
beats faster and harder
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Figure 2.46 During exercise cardiac output rises to meet
anincreased demand for oxygen

Cardiac output

The combined effects of a heart
beating faster and harder is known as
increased cardiac output. At rest, the
oxygen demands of the body are easily
met and there is little difference in
the relative cardiac outputs between
an untrained and trained individual.
However, as the individual starts to
exercise, cardiac output rises to meet
the increased demand for oxygen.

To calculate a person’s cardiac

r
cardiac output
the volume of
blood ejected by
the left ventricle
of the heart

per minute; it

is generally
measured in
millilitres per

minute
r

output, their heart rate should be multiplied by

their stroke volume:

Heart rate (HR) x stroke volume (SV)

= cardiac output (CO)

To determine the cardiac output of a healthy adult
with a resting heart rate of 60 bpm and a stroke
volume of 75 mL/beat, the calculation would be:

60 bpm x 75 mL/beat =4500 mL/min

Interestingly, an adult on average has

approximately 5000 mL of blood circulating in their
body. Therefore, close to this entire quantity of
blood circulates around the body each minute.
Exercise has a profound effect upon cardiac
output. Table 2.11 outlines this for a trained
athlete. This sixfold increase in cardiac output
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Athlete Heartrate Stroke Cardiac

(bpm) volume output
(mL/beat) (mL/min)
Atrest 60 100 6000
High 180 200 36000
intensity

Table 2.11 Cardiac output

demonstrates the degree to which working muscles
require significant amounts of oxygen to enable
them to produce energy aerobically.

In addition to the extra-oxygenated blood
circulating around the body, a large proportion of the
blood in the body is redirected from non-essential
organs during exercise such as the liver, kidneys and
brain. At rest, muscles generally use up to 25 per
cent of the cardiac output. However,

V0, max the during exercise, this increases to over
maximum amount 80 per cent.
of oxygen a Trained athletes are able to deliver
person’s body €N the same amount of oxygen at lower
absorl? dmjln-g heart rates, as the efficiency of their
exercise; it is ’
measured in the various body systems allow this. As
millilitres of ~exercise intensity steadily increases, .
oxygen absorbed  so does the cardiac output, until its Figure 2.48 A trained ath
into the muscles  pavimum output is reached (VO0, max). efficient
per kilogram per . .
minute At maximum output, trained athletes
. are able to produce significantly greater amounts of aerobic power output, which
translates to faster speeds, an obvious advantage in
sports such as triathlons.

Untrained adults will score a VO, max of
approximately 30 mL/kg/min. Trained athletes are
able to achieve scores in excess of 75 mL/kg/min.
Generally, males are able to achieve slightly greater
scores due to their increased body size and muscle
composition. A common test for VO, max is the
multi-stage fitness test, commonly known as the
beep test.

lete’s body system is very

Lactate levels

As the intensity of physical activity increases,
blood lactate levels also increase, which is a clear
indication of the intensity of exercise. There is
much misunderstanding about the relationship
between exercise fatigue and blood lactate

levels. First, the term lactic acid is often used
interchangeably with lactate; however, this is not
correct. Lactic acid is found in milk products and
not the human body. Further to this, most people
believe that lactic acid is ‘the enemy’, and the cause
of fatigue. This also is not true as lactate acts as a
counteractive product against increasing muscle pH

\

Figure 2.47 In general, males achieve slightly greater and feelings of fatigue. This is explained in greater
V0, max scores depth later (in the HSC topic, ‘Factors affecting
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performance’, specifically ‘Energy systems’); yet,
an understanding of the basic relationship between
increasing exercise intensity and blood lactate
levels is sufficient at this point.

The primary fuel source of the body is
adenosine triphosphate (ATP). ATP is broken
down, resulting in adenosine diphosphate (ADP),
and energy is released for muscular contractions.
The body has a limited supply of ATP, and therefore
it needs to be resynthesised by way of three
energy systems (this is covered in greater detail
in 12 PDHPE Core 2). As this occurs, protons
(hydrogen ions) are released into the muscle,
causing a decrease in the pH or acidosis within the
muscle (which people often refer to as a burning
sensation). This decreased pH is detected in nerves
near the muscle cells.

The two major processes used to resynthesise
ATP involve the breaking down of glucose into
pyruvate in a process called glycolysis. If energy
production occurs aerobically (in the presence
of oxygen), pyruvate is processed through a
series of chemical reactions, and the body can
efficiently maintain balanced pH levels within
the working muscles. However, when glycolysis
occurs anaerobically (when insufficient oxygen
is available to the working muscles), pyruvate
rapidly accumulates in the muscle as well as the pH-
increasing protons from the rapid breakdown of ATP.

To buffer against this increasing acidosis that
occurs during intense physical activity, the protons

are absorbed into the pyruvate, resulting in a Figure 2.50 Lactate levels increase when the intensity
new substance called lactate. This lactate is then of exercise increases

transported to the liver and other organs of the
body to be converted back into glucose and used
again for energy within the muscles.

During moderate exercise, lactate levels stay
fairly consistent. As the intensity increases to a
moderate to high degree of exertion (sometimes
described at the point where speaking clearly
becomes difficult), lactate levels start to increase
exponentially until a maximum effort is reached.
The lactate continues to be used as a fuel source as
most of it is converted back into glucose.

w1

4
3
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Going further 2.25

Participate in a range of physical activities
or sports. Upon completion consider the
following before, during and after:

* heartrate

e ventilation rate.

o ot hd
A —.F“-—i:' T e

Figure 2.49 The body has

a limited uply of ATP
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A common misconception is that increasing
lactate causes increased muscle acidosis and is the
primary cause of muscle fatigue and the burning
sensation. However, it is clear that increasing
lactate levels are a beneficial by-product of
anaerobic exercise. This can be measured with a
lactate analyser (which involves a finger prick to
analyse a drop of the athlete’s blood). When this
occurs at regular testing intervals, an athlete’s
endurance and development can be monitored.

How does exercise immediately affect the
following?

¢ heartrate

e ventilation rate

¢ stroke volume

e cardiac output

lactate levels.

Figure 2.51 A lactate analyser test can monitor an
athlete’s endurance and development

Checklist 2.27

Examine the reasons for the changing
patterns of respiration and heart rate

during and after sub-maximal physical
activity.

Figure 2.52 A long jump requires an increase in lactate levels to be completed
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2.3 The way in which biomechanical
principles influence movement

The study of biomechanics originates

from combining two separate

disciplines: bio refers to the study of

living organisms; mechanics refers to

the study of motion and forces. Within

the sporting context, biomechanical
living organisms  stydy involves identifying ways of

T " improving performance through the
development and refinement of equipment and
sporting technique and skill.

Sports scientists explore the advantages that
can be found through biomechanical study. Any
incremental increase in efficiency could mean
the difference between a gold and silver medal.
Athletes, businesses and sports governing bodies
invest significant time and money into research to
try and find these possible advantages. Generally
speaking, biomechanics can provide three distinct
advantages:

hiomechanics
study of
mechanical laws
and how they
relate to the
movement of

Driving questions 2.28

Can you name any sports where fancy
equipment or technical skills do not
contribute towards success? In what
sports would a strong understanding of
physics be an advantage?

1 Refining an athlete’s technique to maximise
force production or stability, with the least
amount of effort. For example:

— runners seek to move efficiently by using as
little energy as possible

— high jumpers seek to propel their body
as vertically as possible and contort their
bodies over the bar

— weightlifters seek to lift the maximum
amount of weight possible, while maintaining
excellent stability to ensure they control the
weight above their heads

— tennis players seek to strike the ball in such a
way that it increases the chances of winning
the point.

2 Modifying and developing equipment that has
increased strength and power, while being as
light as possible. Developing and refining new
materials, such as carbon fibre, will often help
achieve this. It could also involve modifying
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the shape of the equipment, to increase how
streamlined and effective it is.

3 Decreased risk of injury by improving
movement efficiency, such as running technique
or improving the safety of collisions and contact
during sport, such as the development of
lightweight and strong safety apparel like bike
helmets.

Motion

Motion refers to the specific path or
movement of a body. In sport, this
could be the movement of the human
body (e.g. the speed an athlete runs
during a running race) or an object that
is manipulated by the human body and
the force it applies to this object. (e.g. a
javelin that is to be thrown).

While some of these principles of motion are
simply observed in sport, others can be focused
upon to maximise efficiency and lead to the
development of improved technique or equipment.

r—
motion refers

to the change

in position of

an object, with
respect to time
and its reference
point
r—

The application of linear motion,
velocity, speed, acceleration,
momentum in movement and
performance contexts

Linear motion

L |
True linear motion can be observed linear motion
when a person skates or skis in a motion along a
straight line without moving after straight line

r—

initial propulsion. Or when a ski
jumper slides down the ramp, preparing for

Going further 2.29

Collaborate

Think of a time where you improved
in sport. Did this relate to either using
improved equipment, or the development
of a more refined and effective technique?
Share this with a partner and discuss how
biomechanics provided an advantage.
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Figure 2.53 A downhill skier displays linear motion

takeoff, they hold a stationary crouched position.
A car moving in a straight line is another example
(despite the fact the wheels are turning in a
rotational path). A swimmer who pushes and glides
as far as possible off the wall also displays linear
motion. When a sprinter runs from start to finish
over 100 m, they run in a straight line to ensure they
travel the least distance. Any slight deviations from
this linear motion will result in increased distance.
In sports that involve linear motion, athletes
aim to minimise any unnecessary lateral, up—down
or twisting movements that do not contribute to
forward motion.

Angular motion

The movement of body around a curved path is
very common in sport. Any object manipulated

by the body will be projected by either the arms

or legs, which have a fixed axis, where the bones
rotate at a joint. When a cricket ball is hit back in

a straight line, the swinging arms are an example
of angular motion that produces the
movement of the bat. Walking and
running requires the leg to swing under
the body. Divers spin their body as they
somersault, controlling the angular
motion, which is essential to ensure a
clean entry into the water.

—_—

angular motion
movement of

a body along a
curved path with a

fixed axis
—

Going further 2.30

Inquire
For five separate sports, identify examples
of both linear and angular motion that

contribute to general motion.
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Distance

C

T T

Displacement

A

Figure 2.54 Diagram showing distance and
displacement

General motion

As in everyday life, the majority of sporting skills
have an element of both linear motion and angular
motion. This is known as general motion. The
swimmers’ arms represent angular motion, while
their hips display linear motion as they glide
through the water.

Related to motion is the concept of
distance and displacement, which are
merely observable features of sport.

A marathon run over 42.2 km is only
concerned with the distance of the
race. However, the length of a javelin
throw measures the displacement and
not the actual distance of the path
travelled by the javelin. Strategies in sports seek
to minimise distance, such as running around the
inside of a corner, and to maximise displacement
by projecting an object such as a ball at the most
efficient trajectory.

Going further 2.31

Inquire
For three separate sports, identify
examples of both distance and

displacement.

r—
displacement the
length of space
between the start
and end points,

if connected in a

straight line
r—

Velocity
Velocity is calculated by using a simple *—————————
formula: velocity speed in

a given direction
r—
distance the
length of space
between two
points
e |

displacement
V= ——————
time

Generally, this calculation is for objects
that move through a curved path. An
example of this is when calculating the
velocity of a javelin. The displacement
is the distance from release point to landing point.
The velocity of the javelin can be calculated by
dividing this displacement by the time the javelin
was in the air. Increasing velocity upon release
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Going further 2.32

Inquire
Research the key points of good sprinting
technique, then record video footage of
different students sprinting. Using slow
motion, compare their various sprinting
techniques and identify aspects that are
either good or in need of development.

will lead to increased displacement, prompting the
javelin thrower to develop the power of their throw.

Speed
Similar to velocity, speed is calculated simply by:
distance
Speed = e

For example, a 400 m race ran in 44 seconds will
have an average speed of 9 m/s or 32 km/h.
Calculations of speed are an essential aspect
of many sports. In a marathon, the runner with
the fastest average speed will win. Where athletes
compete against each other in team sports, speed
is a great advantage, which can allow one player
to escape or catch another. Sprint speed is an
excellent example of the role of biomechanics
in maximum performance. Athletes must have
a highly refined technique to run at their fastest
potential speed. Poor technique leads to wasted
effort and decreased performance.

...........

Figure 2.55 A sprint begins with positive acceleration
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Acceleration

When acceleration is increasing, it is described

as positive acceleration. For example, when
moving from a run to a jog to a sprint. When the
opposite occurs and the body in motion is slowing
down, it is called either deceleration or neg<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>