Chapter One

Introduction
Do you suffer from joint pain? Stiffness or restricted movement?
Perhaps you suspect you have arthritis, or have been diagnosed with arthritis
by your doctor.
More than half a million New Zealanders, and 3.85 million Australians are
affected by arthritis! Arthritis is the greatest single cause of disability in
both countries; more than 25,000 New Zealanders will not be able to work
this year due to their arthritis.
Obviously arthritis is a major health issue, and one that many people are
resigned to “putting up with”. But what exactly is arthritis? How do you
“get” it and what will it mean for you in your everyday life?
Most importantly, what can you do about it; what can you do to help
yourself?
First, you need to understand what arthritis does to your joints and why.
You also need to know how healthy joints should function and what leads to
the deterioration of that function.
This booklet is about osteoarthritis. It will explain how your joints work,
and what you can do to keep them healthy. It will explain the differences
between osteoarthritis and other forms of arthritis. And it will also tell
you about things that you can do to help yourself if you have arthritis –
things that may help to reduce your pain, increase your mobility and joint
function, and prevent your arthritis getting worse.
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We will also tell you some important things that you need to know about
arthritis in New Zealand and Australia, including the extent of the financial
burden of arthritis on both yourself and your country as a whole. These facts
will help you to understand why keeping your joints healthy is so important.
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Chapter Two

Understanding How the
Joints Work
Our joints give us movement. All of the bones in our body, with the
exception of the hyoid bone in our neck (which is involved in speech),
form joints. Joints are divided into categories depending on the amount of
movement that they allow. Some joints, like those in the skull, allow no
movement; some, such as our vertebrae, allow some movement, while most
joints are free moving joints.

HOW JOINTS WORK
Joints are formed when two bones meet and they allow movement of
the bones against each other without damaging the bones. In addition to
permitting movement, joints absorb the shock of physical movement and
prevent the bones from wearing down.
Muscles, tendons and ligaments also form part of the joint, enabling
movement and ensuring joint stability and correct joint function. Cartilage
protects the ends of your bones and, together with the synovium and
synovial fluid, form part of the joint capsule.
Arthritis can affect any sort of joint, but the following types are those that
are most affected:
Ball and socket joints, such as the shoulder and hip, allow a wide range of
rotation and movement.
Condyloid joints, such as the jaw and fingers, allow movement but no
rotation.
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The main types of joints in the human body.

Gliding joints, such as those found in your wrists, ankles and spine, allow
bones to glide past one another.
Hinge joints, such as your knee and the ulna part of your elbow, work like
a door hinge allowing movement in one plane.
Pivot joints allow bones to twist and spin around other bones and can be
found in the neck and the radius part of the elbow.
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Saddle joints allow back and forth and side to side movement and are
found in your thumb.
Muscles create the movement in the joint by contracting and relaxing, thus
moving the bones on either side of the joint. Muscles also provide stability
for the joint and are connected to your bones by tough, fibrous cords called
tendons. Ligaments bind your joints together by connecting one bone to
another.

INSIDE YOUR JOINTS
Inside your joints the two main components are the cartilage and the
synovium. Cartilage is a tough, slippery, semi-transparent and flexible
connective tissue that “coats” the ends of your bones (see Figure 2). There
are no blood vessels or nerves in cartilage, so when it is damaged it does
not heal very readily, unlike other tissues in your body.
Cartilage allows bones to slide over one another, reducing friction and
preventing damage to the ends of your bones, and it acts as a shock
absorber, absorbing the physical shock of movement. It is also found in
other parts of the body, such as where it joins the ribs to the breastbone,
at the tip of the nose, the external ear and in the trachea (windpipe) and
larynx (voicebox) where it provides support and shape.
Cartilage is made up of between 65 and 80% water, together with collagen,
proteoglycans (a combination of protein and sugars) that allow cartilage to
flex and absorb physical shock, and chondrocytes that keep cartilage healthy
and allow it to grow.
The synovium is a membrane that covers the inside of the joint capsule.
This membrane produces synovial fluid that helps nourish the cartilage and
lubricates the joint.
The joint capsule encloses the joint cavity and is composed of tough
connective tissue. It attaches to the bones just outside the cartilage and
holds the bones and other parts of the joint together.
In some joints – the shoulder and the knee – there are bursa sacs. These are
fluid filled sacs that help cushion the joint and reduce friction.
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The structure and anatomy of a healthy joint.

WHY JOINTS START BREAKING DOWN
There are many factors that contribute to the breakdown or deterioration of
your joints, and consequently an increased risk of developing osteoarthritis
(see Chapter Three for the main section on osteoarthritis). The major factor
is age, but gender, obesity, high bone mass, occupation and participation in
certain sports are also risk factors.
The breakdown or deterioration of the joints can be caused or accelerated
by:
•• continual mechanical stress on joints, such as overuse of joints at work or
during exercise;
•• being overweight or obese, because it increases the stress on weight-bearing
joints like the hips and the knees;
•• previous injury or surgery in a joint, especially if the joint didn’t heal well;
and
•• a genetic predisposition that causes the cartilage to break down more easily.
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Your occupation may put you at greater risk of developing osteoarthritis.
Osteoarthritis of the knee has been linked to certain occupations
particularly those that require frequent squatting and kneeling, including
farm work and construction work. Occupations that require heavy lifting,
prolonged standing, and walking a lot every day may also contribute to joint
deterioration.
Participation in certain sports can also contribute to a deterioration in joint
health. The risk associated with certain sports depends upon the initial
health of the joints, particularly the knee joint, and whether or not the
sport is high or low impact. Wrestling, boxing, recreational parachuting,
cricket, gymnastics, ballet dancing, soccer and rugby all increase the risk
of joint deterioration, and thus the risk of osteoarthritis. In contrast,
running does not appear to increase the risk of osteoarthritis, but generally
repetitive, high impact activities increase the risk of osteoarthritis.
The paradox is that adequate exercise is necessary to maintain joint health
and protect against the development of osteoarthritis.
Injuries to the joints are also a factor in the deterioration of joint health
and this may be caused by sports activities (including extreme sports and
team sports), and occupational injuries.
Poor muscle condition and muscle weakness appear to play a role in the
onset and progression of osteoarthritis. If you lose muscle strength as you
age, your joints take more of the stress from everyday activities. Weakness
of the thigh muscles often occurs before a person develops the symptoms
of osteoarthritis of the knee, and such weakness can predict a more severe
progression of osteoarthritis. Strength in the thigh muscles appears to
protect against osteoarthritis of the knee. However, strength of the hand
muscles is associated with an increased risk of osteoarthritis in certain
joints of the hand.
In summary, the deterioration of the joints is something that seems to
occur quite naturally as we age, but this is exacerbated by obesity, genetic
factors, overuse, repetitive and excessive mechanical stress on the joints,
and injury to the joints from numerous sports and occupational activities.
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TIPS FOR MAINTAINING JOINT HEALTH
Clearly, if we have an understanding of the risk factors leading to the
deterioration of joint health and development of osteoarthritis, we can
do things that may help us keep our joints healthy: maintaining joint
health relies on practical avoidance of those factors which contribute to
deterioration.
It is impossible to avoid aging. However, there are a number of things that
you can do to reduce your risk of developing arthritis by maintaining joints
that are as healthy as possible:
•• Avoid becoming overweight or obese (see Chapter Five for more information).
Less weight puts less stress on your joints.
•• Get enough exercise to retain muscle strength while limiting participation
in the sports and activities that cause the greatest damage to the joints.
Exercise keeps the joints supple and increases or maintains the muscle mass
required to prevent deterioration of the joints.
•• Stretching and strengthening activities can help maintain your range of
motion, build muscle and promote flexibility. Low-impact activities to
consider include gardening, walking, cycling and swimming. Remember
to warm up and cool down every time you exercise to prevent injury and
promote flexibility.
•• Ensure that you eat well and get adequate nutrition. In particular make sure
your vitamin C, calcium and magnesium intake are adequate. Vitamin C is
necessary for the formation of collagen that supports joint tissue, calcium
helps build strong bones, which reduces stress on joints, and magnesium is
also important for healthy bones and is involved in muscle relaxation.
•• Ensure that you maintain good and correct posture – this will protect the
joints in your neck, back, hips and knees.
•• When lifting or carrying, use your largest and strongest joints and muscles.
This will help you avoid injury and strain on your smaller joints.
•• Alternate periods of heavy activity with periods of rest. Repetitive stress on
joints for long periods of time can accelerate the wear and tear that causes
osteoarthritis.
•• If you are suffering from joint pain don’t ignore it. Pain after activity or
exercise can be an indication that you have overstressed your joints.
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Chapter Three

What is Osteoarthritis?
WHAT IS OSTEOARTHRITIS?
There are many forms of arthritis – including osteoarthritis and rheumatoid
arthritis. Osteoarthritis is the most common of the more than 100 types of
arthritic conditions. It is caused by a breakdown and loss of cartilage in
the joints, and is also known as degenerative arthritis or degenerative joint
disease. Although “arthritis” means inflammation of the joints, osteoarthritis
generally doesn’t involve much inflammation. It most commonly affects the
large weight bearing joints such as the spine, hips and knees, and often the
hands, and rarely affects the feet and ankles, apart from the big toe.

•• Osteo is Greek for bone.
•• Osteoarthritis is completely different to
rheumatoid arthritis, an inflammatory arthritis
in which the body’s immune system attacks its
own tissues, causing joint damage. Rheumatoid
arthritis can cause severe joint deformity.
Osteoarthritis only affects joint function, while
rheumatoid arthritis can affect skin tissue, the
lungs, the eyes and blood vessels.
Osteoarthritis occurs in both men and women, although more women than
men develop it, and it usually occurs after the age of 45 years. Almost half
of all people over the age of 60 and virtually all over the age of 80 will
have some degree of osteoarthritis.
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Osteoarthritis is the oldest discovered health
problem, having been found in dinosaur joints and
Egyptian mummies.

Other Forms of Arthritis
We already know that osteoarthritis is the most common form of arthritis,
but there are many other forms as well. Some of these you may have heard
of, and they may be easily confused with osteoarthritis – such as rheumatoid
arthritis – but others you may not have heard of.

Rheumatoid Arthritis
Rheumatoid arthritis is an auto-immune disease in which the body’s immune
system attacks its own tissues. Rheumatoid arthritis is systemic and can affect the
entire body, as well as the joints. One to two per cent of the population have
this form of arthritis and it is three times more common in women than in men.

Gout
Gout can occur very suddenly, often coming on overnight, and often in
response to diet. It usually affects one or two joints at a time and often
in the feet and ankles. Within 12
to 24 hours there is severe pain
and swelling in the affected joint,
and the skin over the joint may
become red and shiny. Gout mostly
affects men and is quite rare in
women until after menopause;
up to 10% of all adult males in
New Zealand may have gout,
the highest incidence of gout in
the world. In Australia, which is
second only to New Zealand for
the rate of gout, 16.5% of men
over 70 have the condition.
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Gout in the big toe.

Gout is caused by the build-up of uric acid crystals in the joint. Its
occurrence can be genetic, or due to obesity, a high alcohol intake, or a
high intake of food containing purines that break down into uric acid (offal
meats; excess red meat; shellfish, fish roe and scallops; peas, lentils and
beans).

Polymyalgia Rheumatica
Polymyalgia Rheumatica, a condition that affects people over the age of
50, results in severe stiffness and pain in the muscles, particularly those of
the neck, shoulders, lower back, buttocks and thighs. It is more common in
women, and those with the condition may also experience weariness and
loss of energy, night sweats and fevers, weight loss and depression.

Juvenile Chronic Arthritis (JCA)
Juvenile chronic arthritis is commonly diagnosed between ages one and four,
but can occur at any age. This type of arthritis takes several forms, including
pauci-articular (or oligo-articular) JCA involving less than four joints (70%
of sufferers go into remission after three to four years), polyarticular JCA
involving more than four joints, and systemic JCA.

Psoriatic Arthritis
Psoriasis is a relatively common skin ailment that may be accompanied by
a type of inflammatory joint condition called Psoriatic Arthritis, and affects
about 10% of people who have psoriasis, often appearing years after the
skin condition first appears. Psoriatic Arthritis can also occur before there is
any skin involvement.

THE EFFECT OF OSTEOARTHRITIS
ON YOUR JOINTS
In a normal, healthy joint, cartilage – a firm, smooth, rubbery tissue covers the end of each bone. Cartilage acts as a cushion, or shock absorber,
providing a smooth, slippery surface between the bones, allowing them to
glide over one another.
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The bones in the joints are held together by ligaments and tendons,
which allow movement in the right directions. The ends of the bones, the
ligaments and tendons, and the cartilage are enclosed in a capsule, and the
joint is lined by a thin synovial membrane which releases a slippery fluid
into the joint space. This fluid acts as a lubricant, in much the same way as
oil functions in an engine.
As osteoarthritis develops, after the cartilage is damaged in some way, the
cartilage begins to retain water and chemical changes occur. The cartilage
starts to soften and the surface may become pitted (see Figure 4). Tiny
cracks develop in the cartilage. These cracks split and become larger clefts
and fissures. After a period of time some of the cartilage may be worn away
entirely, leaving the ends of your bones unprotected.
Without the smooth surface that allows the bones to glide over one another,
joints become painful and difficult to move. As the cartilage breaks down
further, the joint loses its shape, the bone underneath thickens and grows
out at the sides, further reducing movement.

•• The British Arthritic Association Report,
Diet and Arthritis, says that cartilage
in patients with osteoarthritis is biochemically different from cartilage in
people of the same age but without
the disease. Compared with healthy
cartilage, cartilage in osteoarthritis
contains more water, and less keratan
sulphate than in normal cartilage. There are
also structural changes in the proteoglycan
and ultrastructural changes in collagen
fibres, which cause deterioration in the
function of cartilage.
•• Many factors contribute to the development
of osteoarthritis but there is no known
single cause and the causes are not precisely
understood.
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Figure 5 The structure of the hand and wrist showing inflammation
in the joint at the base of the thumb. Insets: a healthy thumb joint
(top) and one affected by osteoarthritis (bottom).
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WHAT CAUSES OSTEOARTHRITIS?
For a long time osteoarthritis was considered to be a result of normal
wear and tear during a person’s lifetime. But now several other factors are
recognised as contributing to its development, rather than there being a
single cause. These are:
•• biological factors,
•• age,
•• joint damage by injury,
•• joint damage by chronic obesity, and
•• genetic susceptibility.
However, the precise mechanisms that lead to osteoarthritis are still largely
unknown and research into the causes is continuing.

Wear and Tear
Over your life-time your joints suffer wear and tear from normal use. In
many people, injury or prolonged wear and tear from excessive use (for
example, labourers or extreme sportspeople), puts them at increased risk of
developing osteoarthritis.
Joint injuries are often found in the medical histories of those with
osteoarthritis. Research has shown that people with knee injuries are five
times more likely to have osteoarthritis in the injured knee than those
without injuries. The risk of developing osteoarthritis in the hip is more
than three times greater in people with previous hip injuries.

Obesity
Being overweight or obese can contribute to osteoarthritis by increasing the
mechanical stress on the cartilage in your joints. This is particularly evident
in the hips and knees, which are often the first joints to show the signs of
weight-related strain and injury.
Inactivity can also contribute to osteoarthritis, and not only because
inactivity can lead to weight gain. Lack of activity can weaken the muscles
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that support the joints and lead to decreased joint flexibility. The joint may
become stiff and painful, have limited movement and be more prone to
injury, all of which can contribute to osteoarthritis.
Obesity is also a strong determinant of the degree of pain and disability
experienced by people with arthritis.

Genetic Factors
Research has shown a correlation between the incidence of osteoarthritis
in parents and their children, or between siblings compared to genetically
unrelated people such as husbands and wives. In fact, genetic factors are
thought to be involved in about half of the cases of osteoarthritis in the
hands and hips, and a lower percentage in osteoarthritis of the knee.

SIGNS AND SYMPTOMS
Osteoarthritis may be very mild and many people with osteoarthritis may
not be aware of it. However, many people suffer significant pain and
stiffness in the joints, and this has a substantial impact on their quality
of life. The most obvious and common symptom is pain that worsens with
activity and subsides during periods of rest, but other symptoms can include
joint stiffness, swelling and bony growths in the joints.

Cold weather does not make osteoarthritis worse. Although
it is true that painful joints are sensitive to weather there
is no proof that long-term climate has an effect on the
disease itself.

Pain
The pain experienced by sufferers of osteoarthritis is usually described as a
deep aching, or as a sharp or burning sensation within or near the joint (i.e.
in the associated muscles and tendons).
Pain worsens over time as the cartilage deteriorates further, and the
cushioning on the ends of the bones is lost. Pain can become severe,
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particularly if deterioration is so bad that the joint becomes unstable. As
osteoarthritis progresses, pain can occur even when the joint is at rest and
pain can keep the sufferer awake at night.
In addition, as the body compensates for the loss of function in the affected
joint, pain can be experienced in other joints, muscles and tendons. For
example, osteoarthritis in a knee can lead to limping on or favouring the
affected leg, causing painful muscle or tendon damage or strain in the ankle
or foot. Arthritis of the spine can cause pain that radiates to the neck, arms
and legs.
Humid weather can increase the level of pain experienced by many people,
and some activities, such as bending, climbing stairs or walking up or down
hills can increase the intensity of the pain.
•• The crackling or grinding noise that is caused when
bones rub together is called ‘crepitus’.
•• The pain of osteoarthritis does not come from
the damaged cartilage (which contains no nerves)
but from adjacent tissues which are stretched or
irritated.

Stiffness
Stiffness usually occurs after a period of rest or inactivity, for example,
upon waking in the morning, or after prolonged periods of sitting during the
day. Stiffness usually lasts for short periods of time and is improved by mild
activity that “warms up” the joint.

Swelling
Swelling occurs when irritation of the synovial membrane causes an
outpouring of extra joint fluid. This extra fluid cannot escape easily, leading
to detectable swelling in the joint.
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Bony Growths
Progressive deterioration of the cartilage can cause the formation of
enlarged, bony growths called osteophytes or “spurs” on the ends of the
bones. Although these bony growths are your body’s way of trying to
redistribute the load on the joint, they can actually interfere with the joint
mechanism and thus interfere with movement of the joint.
In the fingers these bony growths are called nodes and can give the fingers
a gnarled or knobbly appearance. They tend to run in families, occur more
commonly in women and can cause sudden redness, swelling, tenderness
and aching.

The bony nodes that occur in the small joint at the end
of the fingers are called Heberden’s nodes after a famous
British doctor. The nodes that occur in the middle joint are
called Bouchard’s nodes after a French doctor.

HOW IS OSTEOARTHRITIS DIAGNOSED?
Diagnosing osteoarthritis can be difficult and the main aim of diagnosis is
to distinguish it from other forms of arthritis and other causes of joint pain
and stiffness.
There is no specific blood test for osteoarthritis although sometimes blood
tests can be used to rule out other forms of arthritis.
Initially your doctor will rely on your description of the symptoms. He or
she will take a complete medical history from you and ask you to describe
possible physical stress or injury that may have led to your pain. You will
need to describe the pain and stiffness in detail – is the pain sharp, burning
or aching? How does the pain and stiffness affect your daily activities?
Osteoarthritis can cause significant pain during normal every-day activities
such as bending, climbing stairs and kneeling, and experiencing pain at
these times can be important indicators of the disease.
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There will also be a physical examination of the affected joints. Your
doctor will check your joints for swelling, stiffness, tenderness and bony
outgrowths. He or she may also order x-rays. X-rays are helpful in diagnosing
osteoarthritis but are not a good guide to the severity of future symptoms.
In addition, they may not show very much in the early stages of the disease.
The diagnostic tests may also include taking some synovial fluid from the
joint to look for crystal formation in the joint, and to test for signs of joint
infection.
•• Almost one in six New Zealanders and one in five
Australians over the age of 15 have some form of
arthritis.
•• Osteoarthritis is not same as osteoporosis:
osteoporosis is characterised by low bone density,
whereas osteoarthritis is the direct opposite, where
there is increased bone density and bony growths.

Diagnostic Criteria
Osteoarthritis of the Knee
The criteria for osteoarthritis of the knee include the presence of knee pain
plus at least three of the following characteristics:
•• age greater than 50 years,
•• morning stiffness lasting less than 30 minutes,
•• crackling or grating sensation (crepitus),
•• bony tenderness of the knee,
•• bony enlargement of the knee,
•• no detectable warmth of the joint to the touch.

Osteoarthritis of the Hand
The criteria for osteoarthritis of the hand include the presence of hand pain
plus at least three of the following characteristics:
•• bony enlargement of at least two or more of 10 selected joints,
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•• bony enlargements of two or more distal interphalangeal joints,
•• fewer than three swollen metacarpophalangeal joints,
•• deformity of at least one of the ten selected joints.

Osteoarthritis of the Hip
The diagnosis of osteoarthritis of the hip relies on the results of laboratory
tests and x-rays. The criteria for osteoarthritis of the hip include the
presence of hip pain plus at least two of the following characteristics:
•• a normal erythrocyte sedimentation rate,
•• the presence of bony outgrowths (osteophytes) on x-rays,
•• the presence of joint space narrowing on x-rays, indicating a loss of cartilage.
If tests are inconclusive, your doctor may recommend that you have an
arthroscopy. This procedure involves feeding a thin lighted tube in the joint
space through a tiny incision, allowing a specialist to look at the joint and
any damage that may be present.
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