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Background: Diary recording of pain and disabling activities in osteoarthritis (OA) is widely
recommended, but, to our knowledge, its impact on symptoms has not been investigated. Exercise
programmes have been shown to be effective when patients are closely supervised by nurses or
physiotherapists; however, data are lacking on the efficacy of an unsupervised home based exercise
regimen in patients with OA.
Objectives: To evaluate the clinical efficacy of patient administered assessment tools and an unsupervised
home based exercise programme alone or in combination in patients with OA.
Methods: The study was a 24 week, open cluster randomised controlled trial with a factorial design.
Rheumatologists (n = 867) were assigned to four groups according to the treatment given: standardised
tools (ST; n = 220), exercises (EX; n = 213), both tools and exercises (ST+EX; n = 213), or usual care
(n = 221). Each rheumatologist was to enrol four patients who met the American College of Rheumatology
criteria for OA (three with knee OA, one with hip OA). "Tools" consisted of weekly recording of pain and
disabling activities in a diary. A home based exercise programme was performed daily at least four times
per week with the aid of videotape and booklet. In addition to exercise and asessment, all patients received
12.5 mg or 25 mg of the non-steroidal anti-inflammatory drug rofecoxib once daily. Outcome variables
were: pain (measured on a visual analogue scale, 0–100); Western Ontario and McMaster Universities
Osteoarthritis Index, function subscale (0–100); and patient assessment of the quality of care (0–100).
Results: Overall, 2957 patients with OA (2216 knee, 741 hip) were included. After 24 weeks, both pain
and function improved in the ST, EX, ST+EX, and usual care groups (mean (SD) 217 (27), 220 (29), 215
(27), 219 (29); and 211 (19), 212 (19), 210 (19), 211 (20), respectively), without significant
differences between groups. However, patients in the EX and ST+EX groups were more likely to agree that
their rheumatologist had done his best to preserve their functional and physical activities.
Conclusion: Although patients’ assessments favoured the exercise programme, results from this study
failed to demonstrate a short term symptomatic effect of the two non-pharmacological treatments (weekly
recording of condition and exercise) in patients with OA concurrently receiving nonsteroidal anti-
inflammatory drugs.

O
steoarthritis (OA) is a major source of morbidity,
disability, and loss of function in the general popu-
lation. Guidelines for the treatment of knee OA from

the American College of Rheumatology and the European
League Against Rheumatism suggest that exercises should be
one of the mainstays of treatment.1 2 These recommendations
are based on the results of small randomised controlled trials
in which exercise programmes have been shown to alleviate
pain and disability in patients with knee OA. The authors of a
recent systematic review of randomised clinical trials (RCTs)
of exercise therapy in OA also concluded that although
evidence supports a beneficial short term effect of exercise
therapy in patients with knee OA and to a lesser extent those
with hip OA, a paucity of well designed RCTs means that firm
conclusions cannot be drawn.3 Numerous questions remain
unanswered about the most effective type of exercise and the
modalities of treatment administration. For example, in most
of the reported studies, the exercise regimens were facility
based, supervised, and labour intensive. Supervised exercise
is highly resource consuming, which may limit its application
to large populations and to a community setting.

Various assessment tools, including the Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC),
have been proposed for the assessment of pain and disability
in patients with OA. These instruments have been widely
employed in clinical research to provide insights into the
natural history of OA in groups of patients and to quantify
responses to therapy.4 However, they have not been widely
adopted in rheumatology practice.5 6 Less attention has been
given to their potential as guides to the treatment of
individual patients, although there is evidence from trials
involving patients with other chronic diseases that standard
assessment tools may improve patient physician commu-
nication and facilitate documentation of the burden of the
disease.
We conducted an RCT to examine the impact of an

unsupervised home based exercise programme and the use of

Abbreviations: OA, osteoarthritis; RCT, randomised clinical trial; VAS,
visual analogue scale; WOMAC, Western Ontario and McMaster
Universities Osteoarthritis Index

703

www.annrheumdis.com

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.2003.009803 on 12 M
ay 2004. D

ow
nloaded from

 

http://ard.bmj.com/


standardised evaluation tools alone or in combination on
outcomes in patients with knee and hip OA.

PATIENTS AND METHODS
Trial design
The study was an open cluster RCT with a 262 factorial
design and planned duration of 6 months. Rheumatologists,
not patients, were randomised. Randomisation was per-
formed centrally using a table of random numbers, by a
statistician blinded to the identity of the rheumatologists.

Recruitment of rheumatologists
A total of 1189 rheumatologists representing approximately
80% of French rheumatologists were invited by letter to join
the study. Those agreeing to participate were assigned to one
of the four intervention groups: (a) patient administered
assessment tools (standardised tools; ST), (b) home based
exercise programme (EX), (c) tools + exercises (ST+EX), or
(d) usual care (UC).

Patients
Each rheumatologist was to enrol four patients with OA
(three with knee OA, one with hip) who met clinical and
radiographic American College of Rheumatology criteria for
OA. Additional inclusion criteria were >6 months’ history of
pain, pain scored by the patient at >30 mm on a 100 mm
visual analogue scale (VAS), and pain for at least 14 days
during the month preceding the study.
Patients were excluded if they (a) had secondary arthritis

as defined by Osteoarthritis Research Society International;
(b) had comorbidities that precluded their safe involvement
in the exercise programme (such as recent myocardial
infarction); (c) had surgery scheduled within the 12 months
following the start of the study or had serious concomitant
illness (neoplasia, infectious disease, unstable metabolic or
cardiovascular disease, systemic disease); (d) had received
any intra-articular injection (hyaluronic acid, corticosteroid,
or joint lavage) during the 3 months preceding the study or
had used slow acting anti-osteoarthritic drugs during the
2 months preceding the study; or (e) were participating in
another research study.

Ethical approval
The institutional review board of Cochin Hospital (Paris,
France) approved the study. We obtained the consent of each
rheumatologist to participate in the study and to accept a
quality audit. All patients gave written informed consent.

Interventions
Standardised tools
To improve communication between the rheumatologist and
the patient, rheumatologists were encouraged to use ST of
assessment during visits. Pain was quantified on a 100 mm
VAS, and disability was quantified on the WOMAC physical
function subscale at each follow up visit. In addition, patients
recorded pain and disability every week and discussed these
data with the rheumatologist. Based on this information,
rheumatologists were encouraged to refine pharmacological
treatment during follow up visits at 4 and 12 weeks.

Exercise
During the initial visit, the rheumatologist gave an oral
explanation of the importance of exercise for OA. All patients
received a booklet illustrating the exercises and a videotape.
The videotape presentation comprised two parts: (a) a
motivational portion designed to address the interest of
exercise for patients with OA and to provide positive role
models for exercise, and (b) a 30 minute programme of the
five exercise routines performed by a trained demonstrator.

The five exercises were designed to improve joint mobility
and increase muscle power. These exercises are derived from
programmes previously described for knee7 and hip OA,8 and
are different for each type of OA. All exercises were to be
performed at home. Each exercise was initially to be repeated
10 times and, if pain allowed, increased in increments of 5
repetitions each week up to a maximum of 30. The overall
adherence goal was to perform the programme four times
each week for 6 months according to an agreed level of
resistance. Patients were to record the type and number of
exercises performed each session in a logbook provided for
that purpose. This logbook was reviewed by the rheumatol-
ogist at each visit (at weeks 4 and 12) as a measure of
compliance. If participants did not complete their exercise
logs, it was assumed they had not exercised.

Usual care
Patients in this group received medical care as usually
provided by individual rheumatologists.

Concomitant therapy
All patients received the non-steroidal anti-inflammatory
drug (NSAID) rofecoxib (VioxxH, Merck, Whitehouse Station,
NJ, USA). The drug was administered once daily at 12.5 mg
during the first month and thereafter at 25 mg if necessary.
Patients were permitted to take acetaminophen if necessary.

Outcome measures
The primary outcome criterion was the severity of pain on
activity during the previous week, as evaluated on a 100 mm
VAS. The secondary endpoints were functional disability, as
evaluated on the physical function subscale of the WOMAC
scale (score 0–100); patient assessment of overall status, as
measured on a 100 mm VAS; and patient satisfaction with
medical care, as assessed by a questionnaire using 100 mm
VAS. This questionnaire was used to assess the quality of
care, the management of pain, the management of disabil-
ities, counselling on muscular strengthening, and preserva-
tion of physical activity (see table 2). Patients were asked to
complete this questionnaire at home and return it by mail
using a prepaid envelope addressed to a central office.
Assessment of efficacy was performed only at 6 months so as
not to interfere with the evaluation of ST.

Sample size
Sample size calculations were predicted on a 10 point
reduction in the primary outcome measure (for instance,
absolute change in pain VAS), regardless of the intervention
and the type of OA (knee or hip), and it was assumed that
there would be no intervention interaction. We therefore
based our sample size calculations on the comparison of two
means (with standard deviation of 60 for hip OA and 90 for
knee OA9). The statistical analysis consisted of an overall
analysis and two subgroup analyses (knee OA and hip OA).
We expected to have at least 80% power for the overall
analysis and 70% power for the subgroup analyses.
We calculated that a study involving 450 patients with OA

of the hip per group would have the 70% required power to
detect a 10 point difference, with a two sided alpha level of
5%. Because each physician was to recruit three patients with
knee OA and one with hip OA, this led to the inclusion of 900
physicians and 3600 subjects. The power calculation for 2700
patients with knee OA established that the study had a power
estimated at 78.6% to detect the postulated difference, after
adjustment for an intra-cluster correlation (assumed to be
0.05).10 11 For the overall analysis (3600 patients) the
estimated power was 92.3%.
We therefore planned to randomise 900 physicians, each

recruiting four patients.
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Statistical analysis
Analyses were conducted according to a pre-specified plan
based on the principle of intent to treat. Missing data were
supplied by applying the last observation carried forward
procedure, therefore considering that there was no change
over the 6 month period. Per protocol analyses were also
performed excluding (a) subjects for whom data were not
collected at week 24 and (b) subjects who did not comply
with one of the interventions and/or rofecoxib therapy.
Patients were defined as being compliant with the exercise
programme if they performed the routines at least four times
a week throughout the study. Patients were defined as being
compliant with the ST if they completed their pain and
disability diary each week throughout the study.
The primary outcome was analysed in the framework of a

mixed effects linear regression model.10 A crude analysis was
performed, as was one adjusted for the baseline covariates of
pain score at the baseline visit, NSAID consumption,
radiological grade, presence of OA in other joints, and
location of OA (knee or hip). Changes in the WOMAC score
and in the 100 mm VAS assessing overall patient status were
analysed according the same statistical analysis plan.
Investigation of patient satisfaction at week 24 was restricted
to those patients who answered the satisfaction question-
naire, and a prior arcsine transformation was applied.12

Moreover, for each outcome measure, the intra-class
correlation coefficient was estimated and an approximate
95% confidence interval derived by formulas for the balanced
case.13

Data analyses were carried out with use of SAS (SAS
institute Inc, Cary, NC, USA).

RESULTS
A total of 867 physicians and 2957 patients participated in
the study (fig 1). Baseline characteristics of participating
patients (2216 with knee OA, 741 with hip OA) are
summarised in table 1. A total of 448 (15.2%) patients
dropped out of the trial. Reasons for dropping out included
inter-current disease of physicians (five patients), inter-
current disease of patients (23 patients), withdrawal of
consent (24 patients), dissatisfaction with treatment (184
patients), and no reason (199 patients). The satisfaction
questionnaire was not returned by 870 (29.4%) patients. The
proportion of non-responder patients was similar in all
groups, ranging from 26.8% in the UC group to 32.1% in the
EX group.

Outcomes
Table 2 gives the changes for the primary and secondary
outcome measures during follow up. In the intent to treat
analysis, all four groups showed a significant improvement in
pain at 24 weeks (p,0.001), WOMAC function subscale
(p,0.001), and patient assessment of overall status
(p,0.001). The groups did not differ significantly (with or
without adjustment) in these three parameters, either in the
whole population or in the subgroups of knee or hip OA. For
instance, for pain assessment in the whole population, the
adjusted effect associated with ST was estimated at +1.1 (95%
confidence interval (CI) 20.7 to 2.9, p=0.235) and the
exercise effect at +0.8 (95% CI 21.0 to 2.6, p=0.368). The
results were similar for the per protocol analysis (data not
shown).
The intra-class correlation coefficients varied from 0.108

to 0.125 according to the outcome measure chosen.
Patients’ consumption of acetaminophen was registered at
week 4, week 12, or week 24 in 50.3%, 57.1%, 52.2%, and
57.2% of patients in the ST, EX, ST+EX, and UC groups,
respectively.

Compliance with intervention
According to the exercise logs, 240 (32.6%) patients in the EX
group and 196 (28.8%) in the ST+EX group met the specified
criterion of adherence to recommended exercise sessions (at
least four times a week during the 6 month period). A further
208 (28.3%) and 191 (28.1%) of patients in these groups
performed exercise during the 6 months but for less than
four sessions each week, while a further 107 (14.6%) in the
EX group and 131 (9.3%) in the ST+EX group stopped
exercise between 3 and 6 months. Among patients who did
not adhere to the exercise programme, most (69%) stopped
because they found the exercises too painful or constraining.
Weekly pain and disability diaries were properly completed

during the 6 month period by 383 (49.0%) patients in the ST
group and 256 (37.7%) patients in the ST+EX group. Among
patients in the ST group, a further 168 (21.5%) patients
completed log books only for the first 3 months, compared
with 132 (19.4%) patients in the ST+EX group. The major
causes of incorrect recording or non-recording were incon-
venience (44.6%), forgetfulness (24.8%) and patient percep-
tion that they were of no value (23.2%.).

Patient satisfaction
The patient satisfaction questionnaire was returned by 70.6%
of patients. Patients in the EX and ST+EX groups were more
likely than patients not assigned to exercise therapy to agree
with the statements that ‘‘the rheumatologists provided
advice about muscular strengthening’’ (p,0.001) and that
‘‘the rheumatologist has done his best to preserve their
muscular function and their physical activities’’ (p,0.001)
(table 3). There was no evidence that any intervention
materially affected patients’ assessment of the quality of care
received, or the management of pain and disability (table 3).

DISCUSSION
The results of our large, practical trial of community derived
subjects with knee or hip OA treated with NSAIDs indicate
that the use of standardised assessment tools and a
minimalist approach to exercise intervention are ineffective
in improving pain and function at 6 months. However, our
results show that patients in the exercise groups were more
likely to consider that their physician did their best to
improve their function.
We tried to ensure pragmatic but rigorous evaluation by

using a rigorous randomisation procedure and intent to treat
analysis. As in other studies concerning exercise therapy, the
blinding of both providers and patients was not possible.3 The
outcomes of our study were self reported, however, and in
part were based on answers to a questionnaire returned by
mail, thus reducing the likelihood of observers being aware of
the groups.
We were convinced that one physician could not counsel

one patient to perform physical exercise and not counsel
others in a similar way. Consequently, we randomised
rheumatologists rather than individual patients, firstly
because for such an intervention different patients treated
by a same physician cannot be considered as wholly
independent, and secondly to avoid contamination between
interventions and control participants.14 The values observed
empirically for the intra-class correlation coefficient (0.108 to
0.125) suggest that our approach was substantially sound.
Cluster randomisation trials are subject to bias due to
selection,11 but the large number of clusters (nearly 900)
randomised in this trial offers the best achievable protection
against such bias. Moreover, we sought to eliminate one
potential confounding factor, lack of adequate control for
concomitant treatments, by standardising NSAID treatment.
It remains possible that confounding factors not controlled
by cluster randomisation or adjustment explain the apparent
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lack of effect, but no candidate factors were identified. Our
study is a ‘‘true negative’’ study15 because, although
statistically non-significant, our results remain conclusive.
Our results are not consistent with those of previous

studies of exercise regimens that have shown improve-
ment in pain and disability. Most of these studies report
small to moderate effects for these parameters, but the
magnitude of improvement in pain and disability is
variable among studies.3 16–19 Caveats of all these studies
have been emphasised.3 20 21 Their sample sizes have been
small (,100 per arm except for two studies), the durations
have been short (12 weeks or fewer except for two studies),
and many lacked a true control group that received
equivalent physician time and attention. In addition,
numerous studies failed to control adequately for concomi-
tant treatment and frequently lacked an intent to treat

analysis. All these factors could result in an overestimation of
treatment effects. Finally, the beneficial effects of exercise
slowly declined after 12 weeks.22

Several explanations could explain our results. Firstly, and
perhaps most important, the exercise programme was
unsupervised. Eight of the 11 studies on this topic were
facility based and supervised.3 Our approach was associated
with a high rate of non-compliance; 60% of patients
performed exercise during the 6 month period, but two
thirds of the patients did not attain the specified adherence
standard of four exercise sessions per week. Many of the non-
adherent patients indicated that the exercise programmes
were troublesome and constraining. In comparison, in a
recent highly supervised study (123 physiotherapy sessions a
week) 66% of the patients reported at 24 weeks having
exercised often or very often.22 Faulty execution of the

Figure 1 Study flow chart.
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exercises might have reduced their effectiveness even in
patients whose compliance was good. Secondly, differences
in the type of exercises might have contributed to the
difference from results of previous studies. In addition, the
chosen exercise programme was perhaps less effective than
those proposed by others. We cannot exclude this possibility,
particularly for the hip exercises, which were not previously
tested against a placebo. Thirdly, the substantial improve-
ment in the UC group could partly explain our results. This
improvement might be explained by the fact that patients,
even in the UC group, had entered a clinical trial and were
receiving a new pharmacological drug (rofecoxib in this
study). Greater attention from healthcare providers may be
sufficient to improve symptoms in patients with OA23 24 and
may have contributed to the improvement in pain and

mobility reported by the UC group. In addition, many
patients in this group received counselling about muscular
strengthening, which could have contributed to diluting the
treatment effect and reducing the point estimate of the
effectiveness of the exercise regimen.
The use of standardised outcome measurements and self

recording of pain and disability in routine clinical practice are
widely proposed for documenting the short term effect of

Table 1 Demographic and clinical characteristics of patients with osteoarthritis of the knee or hip at baseline according to
rheumatologist groups randomised by intervention

Patient characteristics

Rheumatologist intervention groups

Standardised tools (n = 782) Exercise (n = 735)
Standardised tools +
exercise (n = 680) Usual care (n = 760)

Hip (n = 197) Knee (n = 585) Hip (n = 185)
Knee
(n = 550) Hip (n = 167)

Knee
(n = 513) Hip (n = 192) Knee (n = 568)

Age mean (SD), years 64.1 (10.8) 68.1 (10.5) 63.8 (9.9) 68.0 (9.9) 62.8 (8.9) 66.5 (10.5) 65.1 (10.7) 68.1 (10.2)
Age .75 years, no. (%) 34 (17.4) 158 (27.1) 23 (12.5) 131 (23.9) 17 (10.2) 104 (20.3) 32 (16.7) 150 (26.4)
Male, no. (%) 75 (38.1) 159 (27.2) 72 (38.9) 143 (26.0) 65 (38.9) 160 (31.2) 69 (35.9) 140 (24.6)
BMI mean (SD)* 26.3 (3.9) 28.2 (5.1) 26.0 (3.9) 28.3 (5.4) 26.2 (4.3) 28.1 (4.9) 26.4 (4.3) 28.4 (5.2)
Mean duration of symptoms (SD),
(months)

53.8 (62.0) 76.5 (83.2) 59.9 (68.4) 72.3 (73.3) 53.4 (63.7) 76.9 (80.2) 51.3 (54.4) 72.1 (77.9)

Mean (SD) VAS pain (0–100)* 54.4 (16.8) 56.8 (17.2) 57.7 (15.8) 59.7 (18.2) 53.0 (14.1) 54.6 (16.8) 57.2 (16.4) 60.4 (18.3)
Mean WOMAC function score (0–100)* 45.5 (15.6) 44.5 (18.7) 44.9 (15.7) 45.4 (18.8) 41.7 (17.0) 43.1 (18.3) 45.6 (17.8) 45.7 (18.8)
Patient global assessment (SD) (0–100)* 56.3 (18.5) 57.3 (19.8) 60.8 (18.8) 61.0 (21.1) 55.3 (17.3) 56.6 (19.4) 60.7 (18.6) 61.3 (19.9)
Radiological grade (Kellgren and
Lawrence)
II 35 (17.8) 85 (14.5) 40 (21.6) 86 (15.7) 33 (19.8) 85 (16.6) 36 (18.7) 93 (16.4)
III 105 (53.3) 262 (44.8) 100 (54.1) 261 (47.5) 83 (49.7) 227 (44.2) 104 (54.2) 258 (45.4)
IV 57 (28.9) 238 (40.7) 45 (24.3) 202 (36.8) 51 (30.5) 201 (39.2) 52 (27.1) 217 (38.2)

Osteoarthrtitis in other joints, no (%) 176 (93.12) 550 (94.83) 162 (89.50) 504 (92.99) 150 (91.46) 476 (93.52) 166 (89.25) 520 (93.86)
Prior treatment
NSAIDs, no. (%) 131 (66.5) 354 (60.5) 115 (62.2) 354 (64.3) 123 (73.6) 349 (68.1) 125 (65.1) 361 (53.6)
SYSADOA, no. (%) 73 (37.1) 237 (40.5) 78 (42.2) 243 (44.2) 74 (44.3) 221 (43.1) 75 (39.1) 221 (38.9)
IA treatment, no. (%) 10 (5.1) 235 (40.2) 3 (1.6) 214 (38.9) 1 (0.6) 186 (36.3) 9 (4.7) 208 (36.6)

*For patients with knee osteoarthritis, with SD corrected according to the inflation coefficient is the mean size of cluster (2.6) and r is the

intra-class correlation coefficient (ICC), which was 0.095 for age, 0.060 for BMI, 0.061 for duration of symptoms, 0.185 for pain intensity, 0.213 for WOMAC,
and 0.177 for patient global assessment.
NSAID, non-steroidal anti-inflammatory drug; SYSADOA, systematic slow acting drug for osteoarthritis; IA, intra-articular; VAS, visual analogue scale.

Table 2 Assessment of pain and disability, and global
assessment of disease (crude differences from baseline)
by patients with osteoarthritis of the knee or hip treated by
rheumatologists randomised to four groups according to
intervention

Patient assessment

Rheumatologist intervention groups

ST
(n = 782)

EX
(n = 735)

ST+EX
(n = 680)

UC
(n = 760)

Pain (100 mm VAS) 217.6
(27.2)

219.7
(28.7)

214.5
(26.5)

219.1
(28.8)

WOMAC function subscale
(0–100)

210.8
(19.0)

212.4
(19.2)

210.1
(19.0)

211.1
(20.2)

Global assessment of
disease status (100 mm
VAS)

216.5
(30.3)

219.0
(30.3)

214.5
(29.1)

218.0
(30.9)

Results are mean (SD), with SD corrected with the inflation coefficient
is the mean size of the cluster (3.4) and r is the

intra-class correlation coefficient equalling 0.108 for pain, 0.125 for
WOMAC, and 0.121 for global assessment.
ST, standardised tools; EX, exercise; UC, usual care; VAS, visual
analogue scale.

Table 3 Assessment of satisfaction on five 100 mm
visual analogue scales by patients treated by
rheumatologists randomised to four groups of intervention
for osteoarthritis of the knee or hip

Measurements

Rheumatologist intervention groups

ST
(n = 556)

EX
(n = 499)

ST+EX
(n = 476)

UC
(n = 556)

According to your expectation,
the quality of care was:*

68.0
(24.0)

67.9
(25.5)

69.1
(24.6)

66.6
(25.1)

Your pain was taken into
account:�

84.9
(16.8)

85.4
(17.0)

85.3
(17.7)

85.7
(17.4)

Your disabilities during daily
living activities was taken into
account:�

84.1
(17.5)

85.3
(17.5)

85.3
(17.0)

85.3
(17.1)

Have you received counselling
about muscular strengthening�

72.0
(36.8)

87.1
(18.2)

86.3
(20.2)

72.8
(36.9)

According to you, your
physician has done his best to
preserve your muscular function
and physical activities despite
your osteoarthritis:�

75.9
(28.2)

84.5
(21.0)

85.0
(19.5)

75.6
(29.7)

*Scale running from ‘‘greatly lower than expected’’ (0) to ‘‘greatly higher
than expected’’ (100).
�Scale running from ‘‘not at all’’ (0) to ‘‘yes, completely’’ (100).
Results are expressed as mean (SD), with SD corrected with the inflation

coefficient is the mean size of cluster (2.7) and r

is the intra-class correlation coefficient equalling 0.062, 0.205, 0.203,
0.381, and 0.239 for questions 1 to 5, respectively.
ST, standardised tools; EX, exercise; UC, usual care; VAS, visual
analogue scale.
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treatment changes and monitoring disease progression.
However, in our short term study the use of these
instruments appeared to reduce rather than enhance
adherence with the exercise programme. Given that the in-
convenience of exercise figured prominently among the
reasons for non-adherence, it may be surmised that the
additional burden of the weekly self assessments was
counterproductive in encouraging patients to persevere with
exercise. In the UC groups, previous habits of the rheumatol-
ogist who routinely used a standardised questionnaire such
as the Lequesne Index or simply asked patients if they were
better during the follow up could perhaps explain these
results. The use of such tools, which provide quantitative data
for comparison of the same patient between visits,25 could be
more beneficial in long term follow up or for critical decisions
such as total hip or knee replacement,26 but additional studies
will be needed to test this supposition. Another reason for the
absence of an effect with unsupervised exercise or standar-
dised tools plus rofecoxib could be that the response of OA, as
gauged by the instruments used in this study, is a net zero
paradigm in which there is a limit to the degree of benefit
that may be discerned, and once that limit is reached, no
further improvement will be seen regardless of what other
interventions are used.
Despite the results of this study, we consider that patients

with OA should be encouraged to exercise regularly because
of the benefits of exercise for other aspects of chronic
disabling disease (such as obesity), and the potential for
improving the range of motion and muscular strength, which
are important influences on outcome in patients undergoing
total hip or knee replacement.27 28 However, there is an
unresolved difficulty between the benefits of exercise
programmes and their practicability. Our results indicate
that unsupervised exercise schedules are ineffective and the
use of a motivational videotape appears in itself insufficient.
It probably would be unrealistic to provide resource intensive
hospital based programmes for most patients with mild to
moderate OA, therefore, the modalities of an exercise
programme should be improved to fit our needs: efficacy
and generalisability. Two courses could be proposed: (a) the
use of a simpler, easier to perform, exercise programme, such
as walking,29 or (b) an increased level of supervision by
trained nurses or physiotherapists to improve patient
motivation and compliance. Future studies are required to
identify effective exercise protocols that can be used routinely
in daily care of community patients.
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