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ABSTRACT
Osteoarthritis is a common cause of disability in the elderly.
Management involves pharmacological and non-pharma-
cological therapies, often in combination. Paracetamol is
regarded as the drug of first choice in the management of pain,
however anti-inflammatory drugs or other analgesics should
be considered if regular paracetamol fails. If conventional non-
steroidal anti-inflammatory drugs or cyclo-oxygenase-2
specific inhibitors are prescribed, attention should be paid to
gastrointestinal, hepatic, cardiac and renal risk factors. Recent
research indicates that some complementary and alternative
medicines (e.g. glucosamine) are effective and should be
considered, particularly given their low side effect profile. The
evidence around surgical procedures mostly supports arthro-
plasty (joint replacement) for severe, refractory knee osteoar-
thritis; however arthroscopy has generally been found to be
ineffective. Physical therapies, weight loss and joint protec-
tion also have a place in management and given that osteoar-
thritis contributes to psychological morbidity, supportive
programs such as the Arthritis Self-Management Course
should also be routinely recommended.
J Pharm Pract Res 2002; 32: 276-281.

INTRODUCTION
Osteoarthritis (OA) is a slowly progressive, degenera-
tive condition characterised by abnormalities in articular
cartilage; subchondral bone; synovial membrane and
fluid; and periarticular muscles, tendons and bursa. The
prevalence of the condition greatly increases with
age.1-3 The coexistence of OA with other age-related con-
ditions may amplify the disability of the arthritis, as well
as posing specific problems in the implementation of
effective and safe therapies.

In population surveys of Australians over 50 years
of age, 41% report having arthritis (19% state OA, 7%
rheumatoid arthritis and 15% arthritis ‘not specified’).4

In a community-based survey in Sydney, arthritis or rheu-
matism was the leading self-reported chronic condition
reported by 60%, 56% and 60% of women and 41%, 47%
and 44% of men in three age groups (65–74, 75–84 and
>85 years) respectively.5 In the Victorian Burden of
Disease Study, in women aged 55 and over, dementia
was the highest contributor to prevalent years of life
lost due to disability, and OA was the second.6

Despite the high prevalence of OA, the risk factors
have been poorly studied. Epidemiological studies have
identified some risk factors, particularly obesity,
physical inactivity, occupation/recreational injury and
genetic factors.7 The factors that determine progression
of OA have also been poorly documented, but injury
and obesity appear to be the most important, particularly
for progression of OA of the knee.8,9

The treatment of OA in the elderly is essentially the
same as in younger patients and follows the guidelines
of the American College of Rheumatology.10 However
potential co-morbidities which come with increasing age
must be taken into account when treatment options are
selected. The implementation of non-pharmacological
therapies is highly recommended as toxicity from many
pharmacological therapies in the elderly is unacceptably
increased.

NON-PHARMACOLOGICAL THERAPIES
Self-Management
The Arthritis Self-Management Course and the Chronic
Disease Self-Management Program are community-based
programs that are designed to help people achieve a
better quality of life, and manage their health more effec-
tively. They consist of six ‘workshops’ of two-and-a-
half hours duration held over six weeks. Topics include:
‘How to manage pain and fatigue’, ‘The benefits of phys-
ical activity’, ‘Understanding medication usage’, ‘Man-
aging anger, fear and frustration’, ‘Solving health-related
problems’, and ‘Better communication with doctors’.
Despite the widespread endorsement of the programs
and a large literature base,11-19 there are few randomised
controlled trials (RCTs) that clearly demonstrate their
effectiveness in terms of health gains. This, in part, re-
flects the difficulty of conducting community-based in-
tervention research in a setting where there is a high
demand/high endorsement of the service, and use of lay
course leaders over which there is little or no quality
control. It may also reflect the limitations of the instru-
ments used to detect improvements in health. Many stud-
ies of these programs are longitudinal and compare
baseline scores on several tests with those administered
months or years later. For example, Lorig et al. have
reported statistically significant change in health behav-
iour and health status, four months to two years fol-
lowing participation.18,20,21 The RCTs have yielded
inconsistent results. While health behaviours change,
improvements in health outcomes are only modest. A
notable early study by Lorig et al. demonstrated a four-
month decrease in pain in the treatment group compared
with a wait-list group. There were no differences in disa-
bility as measured by the Health Assessment Question-
naire.22 A UK-based study showed small decreases in
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fatigue, anxiety and depression.12 A small Australian
RCT15 and a US GP-based RCT19 found no changes in
health status or pain. Finally, several studies have dem-
onstrated reduced health care utilisation.13,18 While this
may not be a very good proxy for health status (as peo-
ple learn to deal with their disease with less assistance
from their doctor) it does represent a reduced financial
burden on the population.

Physical Therapy and Exercise
A systematic review of the effectiveness of exercise
therapy in patients with OA of the hip or knee was recently
undertaken by van Baar et al.23 While eleven studies
were identified for review, only six satisfied 50% of their
validity criteria. Small to moderate beneficial effect of
exercise therapy on pain, a small beneficial effect on disa-
bility and moderate to great beneficial effect based on
patient global assessment were noted. Exercise therapy,
including physiotherapy, are currently receiving consid-
erable systematic evaluation and are likely to be applied
more frequently, not only as a treatment option for OA, but
as a pre- and post-orthopaedic surgery adjunct. The
combination of physical therapy, joint protection advice
and psychosocial support in formal rehabilitation programs
may improve outcomes above any single intervention.

Other physical therapies such as therapeutic ultra-
sound (low level laser therapy) have only been examined
in a few studies of modest quality. A recent Cochrane
review indicated that ultrasound therapy appears to have
no benefit over placebo or short wave diathermy for pa-
tients with OA of the knee.24

Weight Loss
There is considerable evidence that obesity is associated
with an increased incidence of OA, but there is little
evidence to support the contention that reducing weight
in those with established OA will improve symptoms. A
small study by Toda et al. demonstrated a correlation
between reduction in body fat (but not body weight)
and reduced knee pain.25

Joint Protection
Malalignment of the knee has been implicated in the
progression of knee OA. In an 18-month follow-up study,
varus or valgus malalignment were associated with a
four to fivefold increase in medial or lateral progression
and joint space narrowing.26 In addition, recent studies
suggest that bracing of OA knees through patella taping
can reduce the symptoms and progression associated
with advanced or severe knee OA.27-29 Ambulatory aids
such as heel and sole wedges are also an interesting
option. While there have not been any RCTs reported,
longitudinal studies of heel wedges suggest that they
may reduce pain, especially for people with early or mild-
er medial OA of the knee.30,31 While there have been only
a small number of studies on joint protection strategies,
these interventions represent an emerging low cost range
of treatment that could be considered.

PHARMACOLOGICAL THERAPIES
Paracetamol
Paracetamol is recommended as the first-line drug treat-
ment for OA patients in a number of international guide-
lines.10,32,33 This recommendation is supported by the
results of some RCTs.34,35 Paracetamol is effective in

reducing pain from OA and has a superior safety profile
to non-steroidal anti-inflammatory drugs (NSAIDs) when
taken regularly.36 Despite the apparent equivalence of
paracetamol and NSAIDs in RCTs, a recent study sur-
veyed the treatment preferences of 668 people with OA
and found that 50% of people found paracetamol less or
much less satisfactory than NSAIDs, compared with 32%
who found it about the same and 16% who found para-
cetamol either more or much more satisfactory than
NSAIDs.37 More recently, a study of patients with OA
compared two cyclo-oxygenase-2 specific inhibitors
(CSIs), celecoxib and rofecoxib, with paracetamol, and
found that CSIs were more effective than paracetamol in
reducing pain from OA in a short-term follow-up of six
weeks.38

The role of paracetamol in mild to moderate OA has
been promulgated because of its safety, particularly when
compared with NSAIDs. Paracetamol is not, however,
entirely safe, with daily doses above 4g associated with
an increased risk of hepatic toxicity. The risk of hepatic
toxicity is also increased in patients with established
liver disease or who abuse alcohol.39 In addition, para-
cetamol may interact with warfarin, causing an increased
INR (International Normalised Ratio) response, par-
ticularly when maximal doses are employed.40

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)
If paracetamol and non-pharmacological therapies are
insufficient to control the symptoms of OA, then con-
sideration must be given to prescribing NSAIDs. Prior
to making this decision it would be ideal to assess the
patient’s gastrointestinal and renal risk factors (Tables 1
and 2).41,42 In patients with gastrointestinal risk factors,
the prescription of a CSI should be considered, particu-
larly in those with multiple risk factors. In patients with
renal risk factors, other treatment options should be con-
sidered before prescribing a NSAID or a CSI. If CSIs or
NSAIDs are prescribed in patients with renal risk fac-
tors, the patient’s clinical state should be monitored, in
particular blood pressure and renal function.

Table 1. Risk factors for upper gastrointestinal complications
when taking NSAIDs41

Age >65 years

Previous history of peptic ulcer disease

Previous history of upper gastrointestinal bleeding

Co-morbid medical problems

Use of oral glucocorticoids

Use of anticoagulants

NSAID = non-steroidal anti-inflammatory drug

Table 2. Risk factors for renal complications when taking
NSAIDs42

Raised serum creatinine

Age >65 years

Hypertension

Congestive heart failure

Use of angiotensin-converting enzyme inhibitors

Use of diuretics

NSAID = non-steroidal anti-inflammatory drug
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In patients with no gastrointestinal risk factors, it is
appropriate to use NSAIDs, commencing at a low dose
and titrating against efficacy. All currently available
NSAIDs have been tested in randomised, placebo-
controlled trials in patients with OA and rheumatoid
arthritis. In these studies NSAIDs have been shown to
be superior to placebo, but there has been no clear evi-
dence suggesting one agent is more efficacious than
another. The risk of upper gastrointestinal perforation,
ulceration and bleeding associated with different
NSAIDs has been investigated in several studies, which
have demonstrated that certain NSAIDs are associated
with an increased risk, up to four to five times that of
other NSAIDs.43-45 A recent Danish population-based
study found that the frequency of upper gastrointestinal
bleeding in people who use NSAIDs was 3.6 times higher
than the remainder of the population not taking NSAIDs.
For ibuprofen and naproxen, there was a clear trend of
increasing risk by increasing dose, although the lowest
doses were also associated with increased upper gas-
trointestinal bleeding. Overall, ketoprofen was found to
be associated with the highest risk of upper gastrointes-
tinal bleeding, followed by naproxen, indomethacin, di-
clofenac, piroxicam and ibuprofen.46

In those with gastrointestinal risk factors, conven-
tional NSAIDs could be prescribed with an agent to
reduce the risk of gastrointestinal bleeding. The co-pre-
scription of misoprostol or omeprazole have both been
shown to reduce the risk of ulcer complications in
patients taking NSAIDs, although misoprostol is often
poorly tolerated in older people and is now rarely
used.47,48 Conventional doses of histamine-2 receptor
antagonists have not been found to protect patients from
gastrointestinal events.

Cyclo-Oxygenase-2 Specific Inhibitors
Cyclo-oxygenase is an enzyme that converts arachidonic
acid to prostaglandin precursors, and has two forms—
cyclo-oxygenase-1 and 2 (COX-1 and COX-2). COX-1 is a
continuously expressed ‘house keeping’ enzyme found
at sites where prostaglandins have a role, such as pro-
tection of the stomach and kidney, and activation of plate-
lets. COX-2 is an inducible form of the enzyme and
expressed at sites of inflammation and tissue damage.
CSIs were therefore predicted to have less toxicity but
equal potency compared with conventional NSAIDs.
Four CSIs are currently (or soon to be) available in Aus-
tralia— celecoxib, rofecoxib, valdecoxib and etoricoxib.
Meloxicam, although not a ‘coxib’, is considered COX-2-
selective, especially in low doses. The quality of evidence
supporting the contention that meloxicam has lower gas-
trointestinal risk than NSAIDs is not as strong as for
celecoxib and rofecoxib.49 Multiple short- and long-term
studies have demonstrated that the efficacy of CSIs in
OA is equivalent to NSAIDs and superior to placebo.50

The issue of whether CSIs are associated with reduced
toxicity has been addressed in two large studies. The
first of these was the CLASS trial (Celecoxib Long-Term
Arthritis Safety Study) which compared celecoxib with
diclofenac and ibuprofen in people with OA and rheu-
matoid arthritis. This study was first reported in 2000 by
Silverstein et al.51 with extensive re-evaluation and com-
mentary by the US Food and Drug Administration (FDA)
and comment by others.52 The second study is the VIGOR
trial, which compared rofecoxib with naproxen in people

with rheumatoid arthritis.53

In the CLASS study, based on the six-month data,
celecoxib was reported to have reduced absolute risk for
serious gastrointestinal complications when compared
with NSAIDs, by about seven cases per 1000 treatment
years. Subsequent analysis of the twelve-month data
demonstrated a halving of this benefit. According to the
FDA, the difference was not significant at either six or
twelve months based on the protocol-defined primary
safety endpoints. The FDA analysis of data from the
VIGOR trial (comparing rofecoxib with naproxen) found
a halving of serious gastrointestinal complications with
rofecoxib, but no overall safety benefit due to a dou-
bling of the relative risk for cardiovascular thrombosis
among those receiving rofecoxib. While no such increase
in cardiac events was found in the CLASS (celecoxib)
study, prophylactic aspirin was not an exclusion criterion
in this trial, but was the major exclusion criterion in the
rofecoxib study.53 It is unclear whether the observed
increase in cardiovascular thrombotic events is specific
to rofecoxib, or if naproxen (the comparator NSAID in
the VIGOR study) has a cardioprotective effect.54

A recent observational cohort study among about
150 000 elderly patients (>65 years) in Canada, compared
the frequency of gastrointestinal haemorrhage in people
prescribed a range of NSAIDs. When compared with
100 000 control patients not taking NSAIDs, the frequen-
cy of gastrointestinal haemorrhage was the same among
people taking celecoxib (rate ratio 1.0, 95% CI 0.7 to 1.6)
and more frequent in people taking rofecoxib (rate ratio 1.9,
95% CI 1.3 to 2.8), and diclofenac plus misoprostol (rate
ratio 3.0, 95% CI 1.7 to 5.6), with the highest frequency in
people taking NSAIDs (rate ratio 4.0, 95% CI 2.3 to 6.9).55

Benefits of CSIs include lack of anti-platelet effect
(allowing the drugs to be used peri-operatively) and
reduced liver toxicity.50 There is no evidence, however,
that CSIs are less likely than NSAIDs to increase blood
pressure, negate the effects of antihypertensive drugs,
worsen heart failure or renal function, or cause swollen
ankles.56 Therefore, both NSAIDs and CSIs should be
used with caution in those with renal risk factors.

Other Analgesics
Products containing codeine (30 mg) and paracetamol
(500 mg) have been demonstrated to provide greater pain
relief than paracetamol alone in the treatment of patients
with OA of the hip.57 However opioid side effects, such
as nausea, may limit the escalation of such therapy. Dex-
tropropoxyphene, with or without paracetamol, is only
modestly effective.58 Tramadol, a centrally acting syn-
thetic opioid, which also inhibits the reuptake of noradren-
aline and serotonin, is also useful in those with
unresponsive moderate to severe OA.59,60 Tramadol is
better tolerated and less likely to be addictive than other
opioid analgesics,61 however it has a propensity for drug
interactions, which is a significant problem in the elderly.

COMPLEMENTARY AND ALTERNATIVE
MEDICINES
Glucosamine and Chondroitin
Glucosamine and chondroitin are components of the
proteoglycan matrix structure of cartilage. Both these
nutritional supplements have demonstrated efficacy in
the management of OA in a number of clinical trials.62,63 A
large, randomised controlled study of glucosamine
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sulphate in patients with OA of the knee confirmed the
symptomatic benefit of glucosamine, and, in addition,
suggested a possible disease-modifying role.64 Both
glucosamine and chondroitin have been available in
Europe for many years as a treatment for OA, and have
more recently become popular in Australia and the USA.
A large National Institutes of Health funded study of
glucosamine and chondroitin in OA patients is under-
way and will help confirm or refute these findings. Long-
term studies 64 and a meta-analysis65 suggest that
glucosamine has an extremely benign side effect profile,
comparable to placebo in clinical trials.

S-Adenosylmethionine (SAMe)
S-Adenosyl-L-Methionine (SAMe) is a naturally
occurring compound involved in several important bio-
chemical pathways, including transmethylation and
trans-sulphuration reactions. The administration of
SAMe to patients with OA seems to have a substantial
therapeutic effect, although its mechanisms of action
are largely unknown. Several clinical trials have been
undertaken, mostly in Europe and North America (total
enrolment about 22 000 patients).66-72 Most of the stud-
ies were published in the late 1980s and subsequent
reviews suggest that SAMe is as effective as NSAIDs
in reducing pain and improving functional limitation in
patients with OA, without the adverse effects often as-
sociated with NSAID therapies.73

Avocado/Soybean Unsaponifiables (ASU)
ASU, not yet available in Australia, is made of unsaponifi-
able extracts of one-third avocado oil and two-thirds soy-
bean oil. In vitro studies have shown that ASU stimulates
collagen synthesis in articular chondrocyte cultures and
may promote transforming growth factor B-induced matrix
repair mechanisms in articular cartilage.74 Three randomised,
placebo-controlled, double-blind clinical trials have been
completed and support claims of efficacy and safety in
the treatment of OA.75-77 A recent review, pooling results
from two of these trials, found beneficial effects from
ASU on pain control, function and global arthritis as-
sessment, compared with placebo, as well as a reduction
in NSAID intake, without any serious adverse effects.78

INTRA-ARTICULAR THERAPIES
Intra-Articular Injection of Corticosteroid
In situations where OA is severe, painful, or inflamed,
‘depot’ preparations of corticosteroid may be injected
into the joint to reduce discomfort and increase function.79

Intra-articular injections of corticosteroids have been
used in the treatment of knee OA for more than 30 years,
but few studies have been undertaken to measure their
effect.80 Triamcinolone hexacetamide (not yet available
in Australia) has been recommended in one study as the
most efficacious preparation for intra-articular injection,81

however little comparative data have been published,
and other agents (e.g. methylprednisolone acetate) may
be equally efficacious. Painful short-term OA ‘flares’ may
benefit most from this type of treatment, as although
effective, pain relief is usually short-term, lasting from
one to four weeks. Joints should not generally be injected
more than three to four times per year because of the risk
of cartilage damage from repeated injections. Patients
requiring more than this number of injections to control
symptoms may be good candidates for surgery.33

Visco-Supplementation
In joints affected by OA, the synovial fluid’s capacity to
lubricate and to absorb shock is reduced. These changes
may partly be due to a reduction in the size and concen-
tration of hyaluronic acid (hyaluronan) molecules natu-
rally present in synovial fluid.82 Injection of material
designed to increase the viscosity and elasticity of the
synovial fluid has been shown to be a beneficial therapy
for OA,83 and one recent study has indicated that
hyaluronan may act to modify the structural organisa-
tion of the knee synovium in OA.84 A number of different
products are marketed for visco-supplementation in OA
of the knee.85 Hylan G-F 20 (Synvisc) is the only available
agent in Australia, marketed for knee OA. It is provided
as a course of three injections, given weekly, with a max-
imum recommended dose of six injections within a six-
month period. The product has been registered in
Australia as a device, implying that it only has mechan-
ical effects as a joint lubricant and shock absorber. Injec-
tions can be given by any medical practitioner
experienced in knee joint aspiration and injection tech-
niques, using strict no-touch aseptic technique.78 A
recent review of 14 clinical trials of intra-articular hyalurons
reported that they were, in general, more efficacious in
reducing knee pain and improving function compared
with placebo, and were comparable with conventional
NSAIDs.86 However, visco-supplementation is not effec-
tive in patients with severe OA.

Adverse events due to intra-articular hyalurons
have been noted in a number of trials; however a 1996
review of clinical practice in Canada suggests that the
incidence of adverse events is strongly influenced by
injection technique. Seventy-nine per cent of adverse
events were shown to resolve without sequelae.87

SURGICAL PROCEDURES
A number of surgical options exist for patients with
severe, refractory OA of the knee. These include arthro-
scopic debridement and lavage, ligamentous reconstruc-
tion, realignment osteotomy, unicompartmental and total
knee arthroplasty, and arthrodesis. Evidence to support
these interventions is weak, as there are very few pub-
lished RCTs that compare surgical interventions either
with each other, or with alternative non-surgical inter-
ventions in OA.

Arthroscopic surgery for OA of the knee can be used
for either diagnostic purposes or surgical removal of
damaged osteous or soft tissues (debridement). How-
ever a recent randomised, double-blind, placebo-con-
trolled (sham surgery) study of arthroscopy88 in OA of
the knee revealed no benefit, which is consistent with
earlier work.89-91

Total knee replacement and total hip replacement
are the recommended treatment for severe knee or hip
OA in most published consensus guidelines. Although
most published studies are observational and focus on
the survival of the prosthesis rather than the effective-
ness of the treatment (e.g. Crawford et al., 199792), joint
replacement surgery offers substantial sustained relief
for most people with end stage disease.93-95

OTHER TREATMENT OPTIONS
A vast body of literature exists, involving small studies
of variable quality, examining the efficacy and toxicity of
other interventions in OA. Many of these studies
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demonstrate promising results, and a range of com-
pounds or procedures are being further evaluated in larg-
er, higher quality trials. At this point, vitamin and mineral
supplementation, ginger extracts, acupuncture, pulsed
electromagnetic field therapy, laser therapy and many
other treatments fall into this category and few recom-
mendations can be made at this stage about their role in
OA treatment.

CONCLUSION
The treatment of OA in the elderly requires a thorough
evaluation of all the patient’s problems and needs, and
implementation of appropriate non-pharmacological and
pharmacological therapies. Non-pharmacological therapies
should be enthusiastically applied, well before pharmaco-
logical treatment is considered. Paracetamol remains the
drug treatment of choice in the majority of OA patients.
When regular paracetamol (up to 4 g daily) is ineffective
at controlling pain, NSAIDs are typically the next phar-
macotherapy prescribed. In those with gastrointestinal
risk factors, the CSIs, with their probable improved gas-
trointestinal safety profile, should be considered. Renal
and cardiovascular side effects may occur with either
the CSIs or NSAIDs and patients with renal risk factors
should be monitored carefully, or different therapy con-
sidered. Patients who fail to respond to these measures
may be considered for other therapy including intra-
articular hyaluronan or corticosteroid, tramadol or opi-
oids. Complementary and alternative therapies such as
glucosamine, chondroitin, SAMe and ASU, with their
benign safety profiles, can be tried at any time, with some
studies indicating that better results are achieved when
these substances are taken early in the course of OA.
When these measures fail to improve pain and function,
a surgical approach will generally be necessary.

Competing interests: Dr McColl is a member of the Pharmacia/Pfizer Celebrex
Advisory Board and has received payment for talks from Merck Sharpe and
Dohme.

References
1. Hochberg MC. Development and progression of osteoarthritis. J Rheumatol
1996; 23: 1497-9.
2. Martel-Pelletier J. Pathophysiology of osteoarthritis. Osteoarthritis Carti-
lage 1998; 6: 374-6.
3. Felson DT, Lawrence RC, Dieppe PA, Hirsch R, Helmick CG, Jordan JM, et al.
Osteoarthritis: new insights. Part 1: the disease and its risk factors. Ann Intern
Med 2000; 133: 635-46.
4. Australian Bureau of Statistics. National Health Survey: Cat 4399.0; 1995.
5. March LM, Brnabic AJ, Skinner JC, Schwarz JM, Finnegan T, Druce J, et al.
Musculoskeletal disability among elderly people in the community. Med J Aust
1998; 168: 439-42.
6. Vos T, Begg S. Victorian Burden of Disease Study: Morbidity. Melbourne:
Department of Human Services; 2000.
7. Osborne RH, Segal L, Day S. Priority Setting in Musculoskeletal Disorders:
A Focus on Osteoarthritis. Melbourne: Health Economics Unit, Monash Uni-
versity. Working paper 128, ISBN 1 876662 48 4; 2001. Report No.: Working
paper 128, ISBN 1 876662 48 4.
8. LaValley MP, McAlindon TE, Chaisson CE, Levy D, Felson DT. The validity
of different definitions of radiographic worsening for longitudinal studies of
knee osteoarthritis. J Clin Epidemiol 2001; 54: 30-9.
9. Dougados M, Gueguen A, Nguyen M, Thiesce A, Listrat V, Jacob L, et al.
Longitudinal radiologic evaluation of osteoarthritis of the knee. J Rheumatol
1992; 19: 378-84.
10. American College of Rheumatology. Recommendations for the medical man-
agement of osteoarthritis of the hip and knee: 2000 update. American College
of Rheumatology Subcommittee on Osteoarthritis Guidelines. Arthritis Rheum
2000; 43: 1905-15.
11. Lorig K, Holman H. Arthritis self-management studies: a twelve-year re-
view. Health Educ Q 1993; 20: 17-28.
12. Barlow JH, Turner AP, Wright CC. A randomized controlled study of the
Arthritis Self-Management Programme in the UK. Health Educ Res 2000; 15:
665-80.
13. Hopman-Rock M, Westhoff MH. The effects of a health educational and ex-

ercise program for older adults with osteoarthritis for the hip or knee. J Rheuma-
tol 2000; 27: 1947-54.
14. Von Korff M, Moore JE, Lorig K, Cherkin DC, Saunders K, Gonzalez VM, et
al. A randomized trial of a lay person-led self-management group intervention
for back pain patients in primary care. Spine 1998; 23: 2608-15.
15. Simeoni E, Bauman A, Stenmark J, O’Brien J. Evaluation of a community
arthritis program in Australia: dissemination of a developed program. Arthritis
Care Res 1995; 8: 102-7.
16. Hawley DJ. Psycho-educational interventions in the treatment of arthritis.
Baillieres Clin Rheumatol 1995; 9: 803-23.
17. Lorig KR, Mazonson PD, Holman HR. Evidence suggesting that health
education for self-management in patients with chronic arthritis has sustained
health benefits while reducing health care costs. Arthritis Rheum 1993; 36:
439-46.
18. Lorig KR, Sobel DS, Stewart AL, Brown BW, Jr., Bandura A, Ritter P, et al.
Evidence suggesting that a chronic disease self-management program can im-
prove health status while reducing hospitalization: a randomized trial. Med
Care 1999; 37: 5-14.
19. Solomon DH, Warsi A, Brown-Stevenson T, Farrell M, Gauthier S, Mikels
D, et al. Does self-management education benefit all populations with arthritis?
A randomized controlled trial in a primary care physician network. J Rheumatol
2002; 29: 362-8.
20. Lorig KR, Sobel DS, Ritter P, Laurent DD, Hobbs M. Effect of a self-manage-
ment program on patients with chronic disease. Eff Clin Prac 2001; 4: 256-62.
21. Lorig KR, Ritter P, Stewart AL, Sobel DS, Brown BW, Jr., Bandura A, et al.
Chronic disease self-management program: 2-year health status and health care
utilization outcomes. Med Care 2001; 39: 1217-23.
22. Lorig K, Lubeck D, Kraines RG, Seleznick M, Holman HR. Outcomes of self-
help education for patients with arthritis. Arthritis Rheum 1985; 28: 680-5.
23. van Baar ME, Assendelft WJ, Dekker J, Oostendorp RA, Bijlsma JW. Ef-
fectiveness of exercise therapy in patients with osteoarthritis of the hip or
knee: a systematic review of randomized clinical trials. Arthritis Rheum 1999;
42: 1361-9.
24. Welch V, Brosseau L, Peterson J, Shea B, Tugwell P, Wells G. Therapeutic
ultrasound for osteoarthritis of the knee (Cochrane Review): The Cochrane
Library, Issue 4, 2002. Oxford: Update Software; 2001.
25. Toda Y, Toda T, Takemura S, Wada T, Morimoto T, Ogawa R. Change in body
fat, but not body weight or metabolic correlates of obesity, is related to symp-
tomatic relief of obese patients with knee osteoarthritis after a weight control
program. J Rheumatol 1998; 25: 2181-6.
26. Sharma L, Song J, Felson DT, Cahue S, Shamiyeh E, Dunlop DD. The role of
knee alignment in disease progression and functional decline in knee osteoar-
thritis. JAMA 2001; 286: 188-95.
27. Draper ER, Cable JM, Sanchez-Ballester J, Hunt N, Robinson JR, Strachan
RK. Improvement in function after valgus bracing of the knee. An analysis of
gait symmetry. J Bone Joint Surg Br 2000; 82: 1001-5.
28. Hewett TE, Noyes FR, Barber-Westin SD, Heckmann TP. Decrease in knee
joint pain and increase in function in patients with medial compartment arthro-
sis: a prospective analysis of valgus bracing. Orthopedics 1998; 21: 131-8.
29. Lindenfeld TN, Hewett TE, Andriacchi TP. Joint loading with valgus brac-
ing in patients with varus gonarthrosis. Clin Orthop 1997: 290-7.
30. Tohyama H, Yasuda K, Kaneda K. Treatment of osteoarthritis of the knee
with heel wedges. Int Orthop 1991; 15: 31-3.
31. Keating EM, Faris PM, Ritter MA, Kane J. Use of lateral heel and sole wedg-
es in the treatment of medial osteoarthritis of the knee. Orthop Rev 1993; 22:
921-4.
32. Eccles M, Freemantle N, Mason J. North of England evidence based guide-
line development project: guideline on the use of aspirin as secondary proph-
ylaxis for vascular disease in primary care. North of England Aspirin Guideline
Development Group. BMJ 1998; 316: 1303-9.
33. Manek NJ, Lane NE. Osteoarthritis: current concepts in diagnosis and
management. Am Fam Physician 2000; 61: 1795-804.
34. Bradley JD, Brandt KD, Katz BP, Kalasinski LA, Ryan SI. Treatment of knee
osteoarthritis: relationship of clinical features of joint inflammation to the re-
sponse to a nonsteroidal antiinflammatory drug or pure analgesic. J Rheumatol
1992; 19: 1950-4.
35. Williams HJ, Ward JR, Egger MJ, Neuner R, Brooks RH, Clegg DO, et al.
Comparison of naproxen and acetaminophen in a 2-year study of treatment of OA
of the knee. Arthritis Rheum 1993; 36: 1196-206.
36. Anonymous. Osteoarthritis - have COX-2s changed its management ? Na-
tional Prescribing Service Newsletter 2001; 18.
37. Wolfe F, Zhao S, Lane N. Preference for nonsteroidal antiinflammatory drugs
over acetaminophen by rheumatic disease patients: a survey of 1,799 patients
with osteoarthritis, rheumatoid arthritis, and fibromyalgia. Arthritis Rheum
2000; 43: 378-85.
38. Geba GP, Weaver AL, Polis AB, Dixon ME, Schnitzer TJ. Efficacy of rofecox-
ib, celecoxib, and acetaminophen in osteoarthritis of the knee: a randomized
trial. JAMA 2002; 287: 64-71.
39. Schiodt FV, Rochling FA, Casey DL, Lee WM. Acetaminophen toxicity in
an urban county hospital. N Engl J Med 1997; 337: 1112-7.
40. Hylek EM, Heiman H, Skates SJ, Sheehan MA, Singer DE. Acetaminophen
and other risk factors for excessive warfarin anticoagulation. JAMA 1998; 279:
657-62.
41. Gabriel SE, Jaakkimainen L, Bombardier C. Risk for serious gastrointestinal
complications related to use of nonsteroidal anti-inflammatory drugs. A meta-



Journal of Pharmacy Practice and Research Volume 32, No. 4, 2002. 281

analysis. Ann Intern Med 1991; 115: 787-96.
42. Garella S, Matarese RA. Renal effects of prostaglandins and clinical adverse
effects of nonsteroidal anti-inflammatory agents. Medicine 1984; 63: 165-81.
43. Henry D, Dobson A, Turner C. Variability in the risk of major gastrointes-
tinal complications from nonaspirin nonsteroidal anti-inflammatory drugs.
Gastroenterology 1993; 105: 1078-88.
44. Henry D, Lim LL, Garcia Rodriguez LA, Perez Gutthann S, Carson JL,
Griffin M, et al. Variability in risk of gastrointestinal complications with indi-
vidual non-steroidal anti-inflammatory drugs: results of a collaborative meta-
analysis. BMJ 1996; 312: 1563-6.
45. Wolfe M, Lichtenstein D, Singh G. Medical Progress: Gastrointestinal tox-
icity of nonsteroidal antiinflammatory drugs. N Eng J Med 1999; 340: 1888-99.
46. Mellemkjaer L, Blot WJ, Sorensen HT, Thomassen L, McLaughlin JK, Nielsen
GL, et al. Upper gastrointestinal bleeding among users of NSAIDs: a popula-
tion- based cohort study in Denmark. Br J Clin Pharmacol 2002; 53: 173-81.
47. Yeomans ND, Tulassay Z, Juhasz L, Racz I, Howard JM, van Rensburg CJ, et
al. A comparison of omeprazole with ranitidine for ulcers associated with non-
steroidal antiinflammatory drugs. Acid Suppression Trial: Ranitidine versus
Omeprazole for NSAID-associated Ulcer Treatment (ASTRONAUT) Study
Group. N Engl J Med 1998; 338: 719-26.
48. Silverstein FE, Graham DY, Senior JR, Davies HW, Struthers BJ, Bittman
RM, et al. Misoprostol reduces serious gastrointestinal complications in pa-
tients with rheumatoid arthritis receiving nonsteroidal anti-inflammatory drugs.
A randomized, double-blind, placebo-controlled trial. Ann Intern Med 1995;
123: 241-9.
49. Fleischmann R, Iqbal I, Slobodin G. Meloxicam. Expert Opin Pharmacother
2002; 3: 1501-12.
50. Bensen WG, Fiechtner JJ, McMillen JI, Zhao WW, Yu SS, Woods EM, et al.
Treatment of osteoarthritis with celecoxib, a cyclooxygenase-2 inhibitor: a ran-
domized controlled trial. Mayo Clin Proc 1999; 74: 1095-105.
51. Silverstein FE, Faich G, Goldstein JL, Simon LS, Pincus T, Whelton A, et al.
Gastrointestinal toxicity with celecoxib vs nonsteroidal anti-inflammatory
drugs for osteoarthritis and rheumatoid arthritis: the CLASS study: A rand-
omized controlled trial. Celecoxib Long-term Arthritis Safety Study. JAMA
2000; 284: 1247-55.
52. Juni P, Rutjes AW, Dieppe PA. Are selective COX 2 inhibitors superior to
traditional non steroidal anti-inflammatory drugs? BMJ 2002; 324: 1287-8.
53. Bombardier C, Laine L, Reicin A, Shapiro D, Burgos-Vargas R, Davis B, et
al. Comparison of upper gastrointestinal toxicity of rofecoxib and naproxen in
patients with rheumatoid arthritis. VIGOR Study Group. N Eng J Med 2000;
343: 1520-8.
54. Strand V, Hochberg MC. The risk of cardiovascular thrombotic events with
selective cyclooxygenase-2 inhibitors. Arthritis Rheum 2002; 47: 349-55.
55. Mamdani M, Rochon PA, Juurlink DN, Kopp A, Anderson GM, Naglie G,
et al. Observational study of upper gastrointestinal haemorrhage in elderly
patients given selective cyclo-oxygenase-2 inhibitors or conventional non-
steroidal anti-inflammatory drugs. BMJ 2002; 325: 624.
56. Anonymous. Considerations for the safe prescribing and use of COX-2-
specific inhibitors. Med J Aust 2002; 176: 328-31.
57. Kjaersgaard-Andersen P, Nafei A, Skov O, Madsen F, Andersen HM, Kroner
K, et al. Codeine plus paracetamol versus paracetamol in longer-term treatment
of chronic pain due to osteoarthritis of the hip. A randomised, double- blind,
multi-centre study. Pain 1990; 43: 309-18.
58. Mitchell H, Cunningham TJ, Mathews JD, Muirden KD. Further look at
dextropropoxyphene with or without paracetamol in the treatment of arthritis.
Med J Aust 1984; 140: 224-5.
59. Bijlsma JW. Analgesia and the patient with osteoarthritis. Am J Ther 2002;
9: 189-97.
60. Silverfield JC, Kamin M, Wu SC, Rosenthal N. Tramadol/acetaminophen
combination tablets for the treatment of osteoarthritis flare pain: a multicenter,
outpatient, randomized, double-blind, placebo-controlled, parallel-group, add-
on study. Clin Ther 2002; 24: 282-97.
61. Bamigbade TA, Langford RM. Tramadol hydrochloride: an overview of cur-
rent use. Hosp Med 1998; 59: 373-6.
62. Reginster JY, Gillot V, Bruyere O, Henrotin Y. Evidence of nutriceutical
effectiveness in the treatment of osteoarthritis. Curr Rheumatol Rep 2000; 2:
472-7.
63. McAlindon TE, LaValley MP, Gulin JP, Felson DT. Glucosamine and chon-
droitin for treatment of osteoarthritis: a systematic quality assessment and meta-
analysis. JAMA 2000; 283: 1469-75.
64. Reginster JY, Deroisy R, Rovati LC, Lee RL, Lejeune E, Bruyere O, et al.
Long-term effects of glucosamine sulphate on osteoarthritis progression: a ran-
domised, placebo-controlled clinical trial. Lancet 2001; 357: 251-6.
65. Towheed TE, Anastassiades TP, Shea B, Houpt J, Welch V, Hochberg MC.
Glucosamine therapy for treating osteoarthritis (Cochrane Review): In: The
Cochrane Library, Issue 4, 2002. Oxford: Update Software; 2001.
66. Gaby AR. Natural treatments for osteoarthritis. Altern Med Rev 1999; 4:
330-41.
67. Caruso I, Pietrogrande V. Italian double-blind multicenter study comparing
S-adenosylmethionine, naproxen, and placebo in the treatment of degenerative
joint disease. Am J Med 1987; 83 (suppl 5A): 66-71.
68. Vetter G. Double-blind comparative clinical trial with S-adenosylmethio-
nine and indomethacin in the treatment of osteoarthritis. Am J Med 1987; 83:
78-80.

69. Muller-Fassbender H. Double-blind clinical trial of S-adenosylmethionine
versus ibuprofen in the treatment of osteoarthritis. Am J Med 1987; 83 (suppl
5A): 81-3.
70. Maccagno A, Di Giorgio EE, Caston OL, Sagasta CL. Double-blind con-
trolled clinical trial of oral S-adenosylmethionine versus piroxicam in knee
osteoarthritis. Am J Med 1987; 83 (suppl 5A): 72-7.
71. Konig B. A long-term (two years) clinical trial with S-adenosylmethionine
for the treatment of osteoarthritis. Am J Med 1987; 83 (suppl 5A): 89-94.
72. Bradley JD, Flusser D, Katz BP, Schumacher HR, Jr., Brandt KD, Chambers
MA, et al. A randomized, double blind, placebo controlled trial of intravenous
loading with S-adenosylmethionine (SAM) followed by oral SAM therapy in
patients with knee osteoarthritis. J Rheumatol 1994; 21: 905-11.
73. Soeken KL, Lee WL, Bausell RB, Agelli M, Berman BM. Safety and efficacy
of S-adenosylmethionine (SAMe) for osteoarthritis. J Fam Pract 2002; 51: 425-
30.
74. Long L, Soeken K, Ernst E. Herbal medicines for the treatment of osteoar-
thritis: a systematic review. Rheumatology 2001; 40: 779-93.
75. Blotman F, Maheu E, Wulwik A, Caspard H, Lopez A. Efficacy and safety of
avocado/soybean unsaponifiables in the treatment of symptomatic osteoarthri-
tis of the knee and hip. A prospective, multicenter, three-month, randomized,
double-blind, placebo-controlled trial. Rev Rhum Engl Ed 1997; 64: 825-34.
76. Appelboom T, Schuermans J, Verbruggen G, Henrotin Y, Reginster JY. Symp-
toms modifying effect of avocado/soybean unsaponifiables (ASU) in knee oste-
oarthritis. A double blind, prospective, placebo-controlled study. Scand J
Rheumatol 2001; 30: 242-7.
77. Maheu E, Mazieres B, Valat JP, Loyau G, Le Loet X, Bourgeois P, et al.
Symptomatic efficacy of avocado/soybean unsaponifiables in the treatment of
osteoarthritis of the knee and hip: a prospective, randomized, double-blind,
placebo-controlled, multicenter clinical trial with a six-month treatment period
and a two-month followup demonstrating a persistent effect. Arthritis Rheum
1998; 41: 81-91.
78. March L, Stenmark J. Non-pharmacological approaches to managing arthri-
tis. Med J Aust 2001; 175 (suppl): S102-07.
79. McColl G. Pharmacological therapies in the treatment of osteoarthritis. Med
J Aust 2001; 175 (suppl.): S108-11.
80. Gosal HS, Jackson AM, Bickerstaff DR. Intra-articular steroids after arthros-
copy for osteoarthritis of the knee. J Bone Joint Surg - Br 1999; 81: 952-4.
81. Creamer P. Intra-articular corticosteroid injections in osteoarthritis: do they
work and if so, how? Ann Rheum Dis 1997; 56: 634-6.
82. Anonymous. Hyaluronan or hylans for knee osteoarthritis? Drug Ther Bull
1999; 37: 71-2.
83. Huskisson EC, Donnelly S. Hyaluronic acid in the treatment of osteoarthri-
tis of the knee. Rheumatology 1999; 38: 602-7.
84. Pasquali Ronchetti I, Guerra D, Taparelli F, Boraldi F, Bergamini G, Mori G,
et al. Morphological analysis of knee synovial membrane biopsies from a rand-
omized controlled clinical study comparing the effects of sodium hyaluronate
(Hyalgan) and methylprednisolone acetate (Depomedrol) in osteoarthritis.
Rheumatology (Oxford) 2001; 40: 158-69.
85. Adams ME, Lussier AJ, Peyron JG. A risk-benefit assessment of injections
of hyaluronan and its derivatives in the treatment of osteoarthritis of the knee.
Drug Saf 2000; 23: 115-30.
86. Hochberg MC. Role of intra-articular hyaluronic acid preparations in med-
ical management of osteoarthritis of the knee. Semin Arthritis Rheum 2000; 30
(2 suppl 1): 2-10.
87. Lussier A, Cividino AA, McFarlane CA, Olszynski WP, Potashner WJ, De
Medicis R. Viscosupplementation with hylan for the treatment of osteoarthritis:
findings from clinical practice in Canada. J Rheumatol 1996; 23: 1579-85.
88. Moseley JB, O’Malley K, Petersen NJ, Menke TJ, Brody BA, Kuykendall
DH, et al. A controlled trial of arthroscopic surgery for osteoarthritis of the
knee. N Engl J Med 2002; 347: 81-8.
89. Moseley JB, Jr., Wray NP, Kuykendall D, Willis K, Landon G. Arthroscopic
treatment of osteoarthritis of the knee: a prospective, randomized, placebo-con-
trolled trial. Results of a pilot study. Am J Sports Med 1996; 24: 28-34.
90. Bradley JD, Heilman DK, Katz BP, Gsell P, Wallick JE, Brandt KD. Tidal
irrigation as treatment for knee osteoarthritis: a sham-controlled, randomized,
double-blinded evaluation. Arthritis Rheum 2002; 46: 100-8.
91. Kalunian KC, Moreland LW, Klashman DJ, Brion PH, Concoff AL, Myers S,
et al. Visually-guided irrigation in patients with early knee osteoarthritis: a
multicenter randomized, controlled trial. Osteoarthritis Cartilage 2000; 8: 412-
8.
92. Crawford RW, Murray DW. Total hip replacement: indications for surgery
and risk factors for failure. Ann Rheum Dis 1997; 56: 455-7.
93. Bachmeier CJ, March LM, Cross MJ, Lapsley HM, Tribe KL, Courtenay BG,
et al. A comparison of outcomes in osteoarthritis patients undergoing total hip
and knee replacement surgery. Osteoarthritis Cartilage 2001; 9: 137-46.
94. Jones C, Voaklander D, Johnston D, Suarez-Almazor M. The effect of age,
pain, function and quality of life after total hip and knee arthroplasty. Arch Int
Med 2001; 161: 454-60.
95. Kirwan JR, Currey HL, Freeman MA, Snow S, Young PJ. Overall long-term
impact of total hip and knee joint replacement surgery on patients with osteoar-
thritis and rheumatoid arthritis. Br J Rheumatol 1994; 33: 357-60.

Submitted: October 2002
Accepted after external peer review: November 2002


