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OSTEOARTHRITIS (OA) IS A CHRONIC, degenerative disor-
der of multifactorial aetiology, characterised by loss of
articular cartilage and periarticular bone remodelling. OA
causes joint pain, typically worse with weight bearing and
activity, and stiffness after inactivity. There is no cure, and
gradual, although slow, progression is most common.
Almost 1.2 million Australians have symptoms of OA, and
13% are classified as disabled or handicapped.1 As well as
affecting over half of people aged over 75 years, OA is a
significant problem for 10% of adults still in the workforce.
Overall, OA is the leading cause of musculoskeletal pain,
disability and handicap in Australia.1

Goals of managing OA include controlling pain, main-
taining and improving the range of movement and stability
of affected joints, and limiting functional impairment.2,3

These goals should be achieved with minimal toxicity. Joint
arthroplasty is indicated by end-stage joint failure with
intractable pain, but most patients will be managed without
surgery. Management must be individualised and patient-
centred, and usually involves multiple strategies. Most mor-
bidity is associated with OA of the large weight-bearing
joints (the knee and hip). Here, we provide a pragmatic
outline of the medical management of OA of these joints. A
treatment algorithm is outlined in Box 1.

Non-pharmacological management

Education and behavioural intervention

Education of patients with OA can reduce their pain and
improve their quality of life.4 The aim is to provide patients
with an understanding of the disease process, its prognosis
and the rationale and implications of managing their condi-
tion. Patients can be educated during the consultation with
a doctor, through consumer groups or by being provided
with written material. Anecdotally, patients often seek infor-
mation from the Internet. Some quality sources of informa-
tion for patients are outlined in Box 2.

The Arthritis Self-Management Program is a community-
oriented, peer-led program in which patients receive educa-
tion and gain skills for self-managing the consequences of
arthritis. The Arthritis Foundation of Australia coordinates
the running of these courses, which are led by trained
volunteers and held in community halls. Randomised trials
have shown that participants have reduced joint pain, fewer
arthritis-related visits to doctors, increased physical activity

and improved quality of life.5 A systematic review of pub-
lished trials of all types of education programs for self-
management of arthritis confirms clinically small, but signif-
icant, reductions in pain and disability.6

Weight loss

Obesity is a risk factor for the development of OA, and is
associated with radiological progression of the disease, and
disability.7 When people walk, three to six times their body
weight is transferred across the knee joint; any excess weight
should be multiplied by this factor to estimate the excess
force across the knee joint of overweight people. The
Framingham study showed that modest weight loss reduced
the risk of developing symptomatic knee OA in women.8

Small studies of overweight patients with knee OA have
shown that modest weight loss (< 5 kg) has significant short-
term9 and long-term10 reduction in symptoms of OA.

In managing OA, weight reduction should be a key goal.
Exercise plays a role, but pain and disability can make it
difficult for patients to exercise sufficiently to lose weight.
Weight loss can be achieved with regular sessions with a
dietitian who can provide instruction on reducing caloric
intake and the use of food diaries, and cognitive-behavioural
modification to change dietary habits.10

Exercise

Inactivity due to pain leads to reduced muscle bulk around
the osteoarthritic joint, and joint instability. The aim of
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exercise is to reduce pain and disability by strengthening
muscle, improving joint stability, increasing the range of
movement and improving aerobic fitness. Other, theoretical
benefits include better self-esteem, weight reduction and
improved general health.

Systematic reviews of short-term exercise programs show
a small to moderate reduction of pain and disability, with
similar benefits seen regardless of the type of exercise.11

Many such programs have involved intensive supervision
and sophisticated equipment, with their sustainability over
time unknown. A simple, largely unsupervised, home-based
exercise program has been shown to reduce knee pain and
disability, with its effects sustained over two years.12

Although hydrotherapy is widely used, no trials have shown
any advantage over land-based exercise. Anecdotally,
patients enjoy hydrotherapy and it may be a gentle start in
encouraging exercise.

Osteoarthritis at different sites requires different
approaches. Range-of-motion exercises may exacerbate pain
in OA of the hip, and extension exercises can worsen the
pain in patellofemoral OA. Thus, an individual exercise
program should be formulated with the patient in consulta-
tion with a doctor, physiotherapist or qualified fitness
instructor (Box 3).

Mechanical aids

Although there is no evidence available from well-designed
trials to support the efficacy of walking sticks in OA, they are
widely recommended.2,3 Patients should be encouraged to
wear shock-absorbing footwear with good mediolateral sup-
port, adequate arch support and calcaneal cushion. Short-
term studies have shown biomechanical aids are effective in
reducing OA-related pain. Lateral heel wedges may reduce
pain related to OA of the medial tibiofemoral compart-
ment,14 and applying adhesive tape to the patella can
provide relief in patellofemoral OA.15 In patients with
significant varus deformity, use of a tube-like knee support
made of neoprene or an unloader brace both reduced pain
over 6 months, with the brace being slightly more effective.16

Both may be uncomfortable to wear and the brace is
expensive. Physiotherapy and occupational therapy assess-
ment are recommended if there is functional limitation
secondary to OA.

Pharmacological management

Pharmacological management should be considered an
adjunct to non-pharmacological measures. Drug therapy
should be individualised after a careful assessment of symp-
tom severity, comorbid conditions, concomitant therapy,
side effects, cost of therapy and patient preferences.

Systemic drugs

Paracetamol: It is widely accepted that paracetamol is the
oral analgesic of first choice and, if successful, should be
taken long term.2,3 Although some patients prefer non-
steroidal anti-inflammatory drugs (NSAIDs), paracetamol

1: Management algorithm for osteoarthritis of the 
knee and hip

* Knee only. †With hyaluronan (Hylan G-F 20 [Synvisc]).
NSAIDs =non-steroidal anti-inflammatory drugs. COX-2=cyclo-oxygenase-2. 
GI=gastrointestinal. CVS =cardiovascular system.

Symptomatic osteoarthritis of the knee and hip

Consider comorbid conditions (see Boxes 4 and 5)

Education 
Exercise program 
Weight loss advice

Tramadol or opioids 
Intra-articular glucocorticoids* / Intra-articular viscosupplementation*†

Consider referral for arthroplasty

NSAIDs on an 
as-required  
basis only

COX-2 inhibitors  
on an as-required  
basis only

Avoid NSAIDs  
and COX-2  
inhibitors

Avoid  
COX-2  
inhibitors

Regular paracetamol 
Arthritis self-management program

Glucosamine — oral or topical 
Topical NSAIDs or capsaicin*

Still symptomatic

Still symptomatic

Still severely  
symptomatic

Still symptomatic

Still symptomatic  
— mild

No GI  
or renal 
risk factors

GI risk factors,  
but no CVS  
risk factors

Renal 
risk  
factors

CVS 
risk  
factors

Still symptomatic 
— severe

Consider at any time

Hydrotherapy

Physiotherapy

Cane

Bracing

Orthotics assessment  
— particularly if there  
is varus deformity

2: Sources of patient education material

Books

■ Lorig K, Fries J. The arthritis helpbook — a tested self-
management program for coping with arthritis and fibromyalgia. 
5th ed. Cambridge: Perseus Books, 2000.

Websites

■ Australian Arthritis Foundation <www.arthritisfoundation.com.au>
■ Australian Rheumatology Association 

<www.rheumatology.org.au>
■ Arthritis USA <www.arthritis.org>
■ American College of Rheumatology <www.rheumatology.org>
■ Arthritis UK <www.arthritiscare.org.uk>
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should be used as initial therapy based on relative cost and
safety. It should be taken in divided doses, at regular
intervals, with the total daily dose not exceeding 4 g.
Although it is one of the safest analgesics, paracetamol can
be associated with clinically important adverse events. Para-
cetamol may prolong the half-life of warfarin, so patients
taking warfarin must have their INR (international normal-
ised ratio) monitored closely and their warfarin dose
adjusted if necessary.17 Paracetamol should be used with
caution in patients who have liver disease and those with a
history of excessive alcohol consumption.

NSAIDs and cyclo-oxygenase-2-specific inhibitors:
NSAIDs should be considered only for patients who do not
obtain adequate pain relief with paracetamol. Clinicians
now have a choice between conventional NSAIDs and
cyclo-oxygenase-2-specific (COX-2) inhibitors. COX-2
inhibitors have similar analgesic effects to those of non-
selective NSAIDs, with a gastrointestinal (GI) side-effect
profile and incidence of endoscopic ulceration similar to
placebo. In two large trials, patients taking COX-2 inhibi-
tors who did not take aspirin appeared to have a lower
incidence of ulcer complications than those taking conven-
tional NSAIDs.18,19 The methods of these studies have been
widely criticised, but meta-analysis supports these find-
ings.20 Both NSAIDs and COX-2 inhibitors may cause
acute deterioration in renal function, fluid retention and
hypertension. The newer COX-2 inhibitors are considerably
more expensive than NSAIDs, and uncertainty remains
about potential increased risk of cardiovascular events.21

The VIGOR trial unexpectedly showed a fourfold increase
in the rate of myocardial infarction in patients using
rofecoxib compared with those using naproxen,19 and a
retrospective cohort study found that doses of rofecoxib of
more than 25 mg per day were associated with an excess risk
of coronary events.22 This effect has not been seen with
conventional NSAIDs or celecoxib. Rofecoxib is, in fact, the
only commercially available, highly selective COX-2 inhibi-
tor; celecoxib has a similar biochemical profile to diclofenac,
and both meloxicam and celecoxib are more COX-2-selec-
tive than diclofenac.23  Inhibition of leukocyte COX-2 at a
site of inflammation without inhibition of platelet COX-1
may lead to a prothrombotic state. Cardiovascular risk
factors should be considered and patients should be coun-
selled before prescribing rofecoxib (Box 4).

The choice between NSAIDs and COX-2 inhibitors
should be made after carefully assessing the risk of serious
upper-GI complications and discussing with patients the
risk of serious thrombotic cardiovascular events (Boxes 4
and 5). Patients with no risk factors should use conventional
NSAIDs, commencing at a low dose, with dose titration
against effect. NSAIDs should be used on an as-required
basis, although this often means continuous use. All
NSAIDs have similar efficacy, so those with the lowest risk
profile for upper-GI haemorrhage (ibuprofen and
diclofenac) are recommended.2 COX-2 inhibitors are rec-
ommended for patients with any GI risk factors.2,21

Rofecoxib should be avoided in patients with known risk
factors for cardiovascular disease. All patients prescribed

NSAIDs and COX-2 inhibitors should be counselled about
the symptoms of upper-GI haemorrhage and monitored for
new or severe upper-GI symptoms. NSAIDs should never
be used in combination, except with low-dose aspirin for
cardioprotection.

For patients with any risk factors for deterioration in renal
function (Box 5), NSAIDs and COX-2 inhibitors should
only be prescribed after very careful consideration of all
other options. Plasma sodium, potassium and creatinine
levels, blood pressure and the presence of oedema should be
checked at baseline and regular intervals.

Glucosamine and chondroitin: Glucosamine sulfate
(GS) and chondroitin sulfate (CS) are derivatives of

3: Creating an exercise program for lower-limb 
osteoarthritis*

The program should be individualised after considering:
■ Severity of pain
■ Joint stability
■ Patient’s resources (time, money, facilities, equipment)
■ Patient’s interests

The program should include:
■ Warm-up — 5 minutes. Range-of-movement exercises.
■ Flexibility exercises — daily stretching and range-of-movement 

exercises.
■ Strengthening exercises — (a) Isometric exercises (static muscle 

contraction that does not move a joint or alter muscle length) up 
to twice daily during acute inflammatory periods; and (b) Isotonic 
exercises (resistance training exercises, often with weights), 
maximum two days per week.

■ Endurance/fitness exercises — such as walking, swimming, 
dancing, aquarobics, cycling, 3–4 times per week.

■ The intensity, duration, and frequency of exercise should be 
specified and graded to allow for progression.

Tactics to improve compliance
■ Set specific, realistic, positive goals which should be written down
■ Start slowly and build up gradually
■ Keep a diary
■ Plan to exercise at a time when least tired and sore
■ Exercise with a friend

* Adapted from the American Geriatrics Society Panel on Exercise and 
Osteoarthritis, 2001.13

4: Rofecoxib and cardiovascular risk

■ An apparent increased risk of myocardial infarct in a long-term 
safety study of rofecoxib in patients with rheumatoid arthritis19 
was also seen at higher dose (50 mg daily) in a general 
prescribing study.22

■ This risk is hypothesised to be especially high in patients with 
conventional cardiovascular risk factors (smoking, hypertension, 
diabetes mellitus, hyperlipidaemia and family history of premature 
cardiovascular disease in a first-degree relative).

■ Patients prescribed rofecoxib should be assessed for 
cardiovascular risk factors and be informed about the possibility 
of increased risk of cardiovascular events.

■ Rofecoxib should never be prescribed at doses greater than 
25 mg daily.
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glycosaminoglycans found in articular cartilage, and are
available without prescription from pharmacies and super-
markets. A meta-analysis of 15 small, double-blind, ran-
domised controlled trials concluded that these compounds
had a small analgesic effect, but this may have been
exaggerated by issues of quality and publication bias.26

Subsequently, two well-designed studies of oral GS con-
firmed a 20%–25% reduction in pain in patients with mild
to moderate primary knee OA.27,28 Patients with more
severe disease and higher pain scores do not seem to
benefit.29 GS is contraindicated in seafood allergy, but is
otherwise well tolerated and causes no major side effects.
GS should be used at a dose of 1500 mg per day as a
divided dose for at least 3 months to determine whether it
is therapeutic in any given patient. Topical application of
GS and CS may be effective in reducing pain from knee
OA.30 Some studies also suggest GS may slow radiological
progression of OA.27,28 However, the assessment of the
radiological progression in published studies has been
criticised, and further studies are required.

Opioids: The combination of codeine and paracetamol
provides better analgesia than paracetamol alone. However,
nausea, vomiting, dizziness and constipation lead to discon-
tinuation of this combination in up to a third of patients.31

Some patients with intractable pain, who are unsuitable for
arthroplasty, may require stronger opiate analgesia. Trama-
dol is a centrally acting synthetic opioid which inhibits the
reuptake of serotonin and noradrenaline. It is generally well
tolerated, but is contraindicated in seizure disorders, as it
lowers the seizure threshold, and in combination with
selective serotonin reuptake inhibitors because of the risk of
serotoninergic syndrome.

Intra-articular injection

Viscosupplementation: Hyaluronan is a component of
synovial fluid, responsible for its viscoelasticity. In OA, cata-
lytic enzymes reduce the concentration and molecular weight
of the hylan polymers. Thus, viscosupplementation with
synthetic long-chain hyaluronan preparations has been devel-

oped as intra-articular therapy for OA of the knee. The
preparation available in Australia is Hylan G-F 20. Given as a
weekly intra-articular injection for 3 weeks, Hylan G-F 20
decreases pain compared with placebo over 6 months, with
efficacy comparable to continuous oral NSAID therapy.34

Adverse effects are uncommon, but include acute joint pain
with effusion, which requires aspiration to exclude sepsis.
This local reaction occurs after about 2%–3% of injections in
a first course, but after up to 21% of injections in patients
who have received more than one course of treatment.35

Hylan G-F 20 costs $440 per course, and this must be met
entirely by the patient. This precludes widespread application
of viscosupplementation in clinical practice.

Glucocorticoids: Clinical studies suggest intra-articular
glucocorticoid injection affords some patients a modest and
short-lived reduction in pain.32 In clinical practice, some
patients have a dramatic and sustained response. Unfortu-
nately, no clinical features reliably predict which patients
might respond.32 Iatrogenic infection is rare if aseptic
technique is used. Common side effects include flushing
(40%), worsening hyperglycaemia and post-injection flare
(thought to be inflammation in response to glucocorticoid
crystals). The effect of repeated injections is unknown and it
is recommended that a single joint not be injected more than
three times a year. A recent study of the use of intra-articular
steroids concluded that, although frequently repeated injec-
tions (four times per annum) were not particularly effective
for reducing pain, they were safe.33 However, this study was
not designed or powered to exclude harm related to
repeated injections, and current recommendations,
although not evidence-based, are unchanged.

Topical analgesia

Topical treatment is appropriate for patients as an adjunct to
simple analgesia, monotherapy for a single symptomatic
joint, or for patients who cannot tolerate systemic therapy.
Topical capsaicin has a modest analgesic effect.36 A local
burning sensation is common, but decreases with continued
use. Patients must avoid inadvertently transferring the cap-
saicin to eyes or mucous membranes. A systematic review of
topical NSAIDs concluded that 65% of patients allocated to
active treatment had a good response, compared with 30%
of patients using placebo.37 Although there is some systemic
absorption of topical NSAIDs, there is no excess risk of
upper-GI bleeding.

Management of osteoarthritis of the hip

The therapy of OA of the hip follows the same principles as
treatment of OA of the knee, with a few minor differences.
Topical agents have not been studied. The depth of the hip
joint suggests this route will not be efficacious. Intra-
articular glucocorticoid injections have not been well stud-
ied and, if performed, must be administered under fluoro-
scopic guidance. Intra-articular hyaluronic acid is not
approved for treating OA of the hip.

5: Risk factors for complications when taking non-
steroidal anti-inflammatory drugs

Risk of upper gastrointestinal tract complications24

■ Age > 65 years
■ Comorbid medical conditions
■ Use of oral glucocorticoids
■ History of peptic ulcer disease
■ History of upper-gastrointestinal haemorrhage

Risk of renal complications25

■ Age > 65 years
■ Raised serum creatinine level
■ Hypertension
■ Congestive heart failure
■ Use of angiotensin-converting enzyme inhibitors
■ Use of diuretics
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Surgical treatment

Patients with persistent pain and progressive limitation of
daily activities despite medical management may be referred
to an orthopaedic surgeon for assessment. To be suitable
candidates for surgery, patients must be medically fit and
able to participate in a rehabilitation program postopera-
tively. Total joint arthroplasty relieves pain and improves
function over at least 10 years.38 Total joint arthroplasties do
deteriorate over time, and may require revision. Revision
arthroplasty is a more complicated procedure, so arthro-
plasty may be best postponed in younger patients with OA.
The exact role of knee arthroscopy remains controversial
and further well designed studies are required.39

Conclusion

For optimal results, management of OA requires multiple
therapies and an individualised approach. Patients need to
be involved in formulating and executing the management
plan. As the disease progresses, or as comorbid conditions
develop, management may need to be revised. The doctor’s
role is to coordinate non-pharmacological approaches,
supervise pharmacological management with the aim of
minimising toxicity, and empower patients to manage their
chronic condition.
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