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OSTEOARTHRITIS IS THE MOST COMMON musculoskeletal
disorder affecting Australians, the leading cause of pain and
disability in the community,1,2 and the predominant condi-
tion leading to joint replacement surgery of the hip and
knee.3 A number of modifiable factors, including obesity,
injury, quadriceps strength, joint malalignment and occupa-
tional activities, contribute to both the onset and progres-
sion of osteoarthritis-related disability.4 Primary and
secondary prevention strategies are needed to reduce the
levels of disability and to slow the growing demand for total
joint replacement surgery.

Here we describe details of the epidemiological features of
osteoarthritis (OA) and joint replacement surgery in Australia.

Incidence

The incidence, or number of new cases each year, is difficult
to determine and will vary depending on whether a radiolog-
ical or a clinical definition is used.

On the basis of international radiological survey data, the
Australian Institute of Health and Welfare (AIHW) esti-
mated that there are some 27 000 new cases of radiological
OA among women each year (peak rate of onset of 13.5 per
1000 population in the 65–74 years age group) and about
15 500 new cases among men (peak rate of 9.0 per 1000 in
those aged 75 years and over).5 This means more than
40 000 new cases of radiological OA each year, adding to the
large pool of prevalent OA, which will continue to grow as
our population ages. The accuracy of these estimates may be
questionable, as they were derived from cross-sectional
prevalence surveys. To date, no Australian prospective
population-based studies have been reported. More recent
radiological longitudinal surveys in the United Kingdom
suggest that the incidence may be higher, with 20–30
women per 1000 aged 50 to 60 years developing new
radiological knee, hip and spinal OA each year.6,7

Prevalence

Arthritis is self-reported by about 15% of Australians (ie,
about three million; see Box 1). Osteoarthritis accounts for
most of these.1,2

The prevalence of OA increases with age. Symptomatic
OA is uncommon, occurring in fewer than 5% of people
under the age of 40. Prevalence increases to 10% of men
and 20% of women aged 45–65 years8 and even further to
more than 50% of women aged 85 years and over (Box 2).
Radiological prevalence surveys suggest much higher rates
than this, with changes of OA being present on x-ray in
more than 50% of people over the age of 65 years, and
almost universally after 85 years. Not all radiological OA is
associated with clinical symptoms, and not all symptomatic
OA is associated with disability. More advanced radiological
changes are more likely to be symptomatic. Female sex,
lower educational level, obesity and poor muscle strength
have been shown to be risk factors for developing symptoms
and disability.4

Impact

The impact of OA on individuals can be significant. In
1991, arthritis and rheumatism were the leading causes of
disability among those aged 65 years and over living in the
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community, being reported by more than 40% of men and
50% of women.9 People with OA have more difficulty and
take longer to perform activities of daily living, have less
time available for leisure activities, depend significantly
more on family and friends for assistance and spend more
money on healthcare than age-matched and sex-matched
peers in the general population.10,11 OA of the knee
accounts for more dependence in walking, stair climbing,
and other lower-extremity tasks than any other disease.12

When compared with values for the Australian general
population, apart from the general health and mental health
scores (which are similar), people with arthritis have poorer
scores on six of the eight domains of the SF-36 measure of
health-related quality of life13,14 (see Box 3).

OA is the third-largest contributor to life-years lost due to
disability in Australia, equal to asthma (4.8% of total life-
years lost due to disability), and only exceeded by depres-
sion (8.0%) and dementia (5.6%).15 Osteoarthritis is esti-
mated to have accounted for about 60 000 disability-
adjusted life-years (DALYs) lost in 2000.16

The economic impact of OA on society is also signifi-
cant.15 The AIHW estimated that direct medical costs to the
Australian healthcare budget attributable to OA in 1993–94
were in the order of $624 million.16 The major component
costs were hospitalisation (43%; predominantly for joint
replacement surgery), visits to general practitioners and
specialists (13%), prescription and over-the-counter medi-
cations (9%), and allied healthcare (6%). Substantial swings
in these have occurred since that time, with an increase in
private-sector joint replacement surgery, and a significant

increase in number and cost of prescription medications,
because of the release and uptake of COX-2-selective non-
steroidal anti-inflammatory drugs.

In Australia, musculoskeletal conditions are the third
leading reason for a visit to a general practitioner (11%),
behind respiratory problems (17%) and unspecified general
problems (18%).17 Osteoarthritis is the second leading
reason for patient visits to a rheumatologist.18

Total joint replacement surgery

Hip and knee joint replacements are among the most cost-
effective interventions available.19-23 However, the pressing
demand makes joint replacement a significant burden on the
healthcare budget. The total number of knee and hip
replacements in Australian hospitals rose from 34 700 in
1996–97, to 44 552 in 2000–01; this is an increase of almost
30% in just 4 years (see Box 4). Figures for July 2001 to
June 2002 just released report 52 788 hip and knee replace-
ment procedures, having increased from 46 537 in the
previous 12 months, and representing a further increase of
13.4%.

2: Percentage of self-reported osteoarthritis in South 
Australians aged 15 years and over, 19952
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1: Self-reported musculoskeletal conditions among Australian men and women (combined) 
aged 25 years and over*

Age group (years)

Condition 25–34 35–44 45–54 55–64 65–74 75+ Total

Total arthritis 5.2% 11.3% 21.4% 37.8% 47.7% 52.4% 14.6%

Total spinal problems 6.1% 8.1% 9.2% 8.0% 5.2% 4.4% 5.1%

Osteoporosis 0.2% 0.5% 1.3% 3.4% 6.2% 8.1% 1.4%

Total musculoskeletal conditions 16.2% 22.6% 33.1% 47.8% 56.0% 61.1% 22.9%

* Data from the National Health Survey 1995.2

3: Health-related quality of life scores for those aged 
15 years and over who self-report arthritis 
compared with those without arthritis

SF-36 scores  are shown for the South Australian subset of the 1995 National 
Health Survey.2 Lower scores indicate poorer health-related quality of life.
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Ninety per cent of total hip replacements and more than
95% of total knee replacements are performed for OA.3

Most of the increase in the past 3 years has occurred in the
private rather than the public sector (17.2% v 8.1%), and
knee replacement surgery is increasing more rapidly than
hip replacement surgery (17.2% v 9.9%).3 The rate of
revision surgery for total joint replacement is also now
starting to rise.

Despite the observed increase, it is likely that there is still
a lot of unmet need. Determining the population need for
total joint replacement surgery is a difficult task, and has not
been formally undertaken in Australia. Many aspects of
osteoarthritis need to be considered, including the inci-
dence, prevalence and progression of the disease, together
with the patients’ preferences for surgery and the treating
doctors’ propensity for recommending surgery. This has
recently been reviewed for total knee replacement surgery in
England, where it was estimated that a doubling of the
current rate of joint replacement surgery would be required
just to meet existing need.24 The authors of that report
proposed that this considerable unmet need was not just the
result of healthcare services’ inability to keep up with
demand, but also of patients and doctors not considering or
offering it as a treatment option.

It is estimated that the need for total joint arthroplasty will
increase in Australia because of a combination of rising
prevalence of OA associated with increasing risk factors
(age, obesity, joint injury), higher community expectations
for enhanced quality of life, and improved surgical and
anaesthetic techniques that enable the intervention to be
offered more widely.

Risk factors

The aetiology of OA is multifactorial, and risk factors for its
onset can be considered as either unmodifiable or poten-
tially modifiable. The impact of different risk varies among
men and women and for the different joints.

Unmodifiable risk factors

Key factors among those currently considered unmodifiable
include age, genetics, family history, female sex and
race.4,25,26

Sex and age differences: Before the age of 50 years, men
have more radiological OA than women, and this is pre-
sumed to be largely because of OA secondary to knee
trauma, while, after the age of 50 years, the prevalence
among women increases dramatically.4 In Australia, self-
reported symptomatic OA among those aged less than 50
years is infrequent, but rates are similar for men and women;
this then also increases dramatically with age, particularly in
women (see Box 2). Women have twice the risk that men
have of developing bilateral knee OA, while men are more
likely to develop unilateral OA of the knee. For OA of the
hip, the prevalence is higher for women aged 65 years and
over, while among individuals aged 55–64 years it is more
common in men. For OA of the hand, women have 2.6
times the risk of men. Most studies show increasing risk of

knee OA with age, and radiological surveys suggest that
knee osteophyte (bony outgrowth) development increases
by 20% per 5-year increase in age. Similarly, for hip OA, age
increases the risk (odds ratio, 2.38 for ages 70–74 years
compared with 55–59 years). Age is also closely associated
with OA of the hand.4

Family history: This is a well-documented risk factor,
with the occurrence of Heberden’s nodes having almost
autosomal dominant inheritance. Despite this strong asso-
ciation, no single gene defect has been identified for all
generalised OA. Twin studies now suggest that the herita-
bility component of OA may be as high as 60%–65% for
hip and hand OA, and around 40%–50% for knee OA.27 A
genetic defect in the collagen type II gene has been
identified in some families with premature onset of severe
OA; however, this defect is not found in the wider OA
community.

Race: All races can be affected by OA, but some Asians
have a much lower occurrence of OA of the hip and hand,
but a higher occurrence of OA of the knee.28-30 More knee
OA is seen particularly among Chinese women when com-
pared with North American women, and is independent of
weight and anatomical alignment of the lower limbs.

Modifiable risk factors

The key potentially modifiable factors for the development
of OA include injury, obesity and occupational overuse.31-35

Injury: Injury to a joint has long been recognised as a risk
factor, and is the most important modifiable risk for knee
OA in men. Meniscal and cruciate ligament tears increase
the risk of subsequent development of OA by 5–10 times,
with 40%–60% of long-term study participants having OA
changes by the age of 20 years.36,37 It is evident that a

4: Number of separations from Australian hospitals 
in which a total hip and/or knee joint replacement 
was performed and billed to Medicare for the 
years 1996 to 2001

Data provided by the Health Insurance Commission.
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significant interaction exists between age and injury and it is
said that a major injury ages the knee by 30 years (Stefan
Lohmander, Professor of Orthopaedics, Lund University,
Sweden, personal communication). Although surgical repair
is widely undertaken and appears to be associated with
reduced pain and improved function in the short to medium
term, longer-term studies are suggesting that it may not be
as protective as once thought, with similar proportions of
patients going on to develop OA. It has been suggested that
the levels of proteases released at the time of injury stay
elevated and tip the balance of the chondrocyte and articular
cartilage towards degeneration rather than repair.

Epidemiological studies have also shown associations
between hip trauma and hip OA.4

Obesity: There is a large body of evidence that identifies
obesity as a risk factor for developing OA of the knee,
particularly in women. Obesity is also associated with the
development of disability and the radiological progression of
OA once established. It was generally believed that the
obesity was secondary to inactivity brought about by the
painful joints. However, well designed epidemiological stud-
ies now show that the risk begins as early as the third decade
of life.4 For every 2 units of body mass index (BMI) gain
(equivalent to about 5 kg), the risk of OA of the knee is
increased by 36%.38 Conversely, for every 5 kg decrease in
body weight during the preceding 10 years, the risk of OA of
the knee declines by more than 50%.38 People in the upper
BMI quartile (> 30 kg/m3) have a 20-fold risk of developing
bilateral OA of the knee. It is also likely that there is an
interaction between obesity and malalignment in knee OA.39

The prevalence of obesity is increasing world wide, and
this is evident in Australia.40 This may explain, in part, the
more rapid rise in demand for knee replacements compared
with hip replacements in recent years.

Reviews also confirm obesity to be a modest risk factor for
OA of the hip (twofold increase). Some studies have sug-
gested an association between OA of the hand and BMI,
although this is not as consistent.

Occupational overuse: Occupational activity, perhaps
through overuse and frequent minor injury, has long been
recognised as a risk factor for OA. A number of epidemio-
logical studies have shown a consistent association between
hip osteoarthritis and farming in men, with agricultural
workers who were active for 10 years having double the risk
of those working less than 1year.

Radiological assessment of the hands of cotton mill
workers documented more osteoarthritis than in age-
matched controls, and linked specific joint sites (eg, distal
interphalangeal joint or first carpometacarpal joint) with the
nature of the repetitive tasks performed.

The strongest association with occupational activity has
been shown with OA of the knee in men. It is estimated that
up to 30% of all knee OA is attributable to occupational
activity that involves repeated knee bending, kneeling,
squatting, or climbing.4 These activities increase the risk
two- to fourfold and, if combined with heavy lifting of more
than 25 kg on a regular basis, increase risk fivefold.41

Combinations of risk factors

These compound the risk, and this is particularly evident
with the interactions between occupational knee bending
and obesity (risk increased 10–15 times) and between age
and injury to the knee.

Recreational physical activity has been suggested as a risk
factor for osteoarthritis, and in the light of public health
messages to increase physical activity this has raised con-
cerns. Studies of former elite athletes show more osteoar-
thritis (eg, male soccer players with increased tibiofemoral
joint involvement, and weight lifters with patellofemoral
OA; female elite athletes with three times the risk of knee
OA) than in age-matched controls. However, in the absence
of injury or anatomical malalignment, no study has convinc-
ingly shown any increased risk of knee OA with recreational
activities such as running, cycling, walking, gardening, or
dancing.

With the ageing of the population and improvement in
general healthcare, it is anticipated that more people will be
living to an age where they will become disabled by their OA
and thus require total joint replacement surgery.

Progression

Fortunately, OA does not progress to a stage that requires
joint replacement surgery in all who are affected. Earlier
longitudinal studies suggest that only 30% of established
cases of OA of the knee progress over a 10–12-year period.42

Obesity, weak quadriceps strength and malalignment have
been shown to be significant potentially modifiable predic-
tors of functional disability, as well as of progression of
damage visible on x-ray, with female sex and generalised OA
also being important influences.43 Inflammation, indicated
by increased uptake on nuclear bone scans, may also predict
progression.44,45

More recent studies suggest that joint-space narrowing
apparent on x-rays of weight-bearing knees is a strong
predictor of future progression, and that progression in
patients with grade 2 narrowing (> 50% of joint-space
width) may be greater than previously described, with 50%
progressing to severe joint space narrowing within 7 years.46

Joint space narrowing has been shown to be a significant
predictor of total joint arthroplasty.

Osteophytes seen on plain x-ray have been shown to
correlate more with symptoms than joint space narrowing,
but do not appear to predict progression.47 A recent study
confirms that bone marrow oedema, visible on magnetic
resonance imaging, is a more sensitive marker of progres-
sion.48 It will be important to identify these factors to target
those at high risk if we are to stem the tide of joint
replacement surgery.

Nutritional factors, such as low antioxidant, vitamin C
and vitamin D intake, have been shown in observational
studies to be associated with increased risk of radiological
progression of OA and onset of knee pain.4 However,
increasing dietary intake of antioxidants or vitamins has not
been proven to slow progression, or to modify symptoms, in
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controlled clinical trials.49,50 Further studies of the effect of
dietary factors on OA are needed.

Prevention strategies aimed at reducing injury, ensuring
appropriate rehabilitation, encouraging appropriate physical
activity, reducing obesity and increasing muscle strength
require urgent facilitation.
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