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Are they friend or foe?

R
heumatoid arthritis (RA) is an
inflammatory disease characterised
by the presence of synovial inflam-

mation and destruction of bone and
cartilage. This matrix degradation leads
to reduced physical function. Indeed, up
to 50% of patients display a decreased
range of movement at initial presenta-
tion to a rheumatologist.1 The presence
of widespread synovial inflammation,
coupled with impaired mobility and
function, results in a low bone mass.
Two distinct forms of bone loss—

localised and generalised—have been
described.2 Localised bone loss in the
form of bone erosions and periarticular
osteopenia is an important component
of the radiographic criteria for the
diagnosis of RA.3 More severe disease
activity is usually associated with the
presence of extensive erosions. Erosions
typically develop within the first 2 years
of diagnosis of RA.4 The rate of progres-
sion of these erosions is, however, less
clear. Whereas some studies suggest
that radiographic progression continues
at a constant rate throughout the dis-
ease,5 others report a variable course.6 7

Synovial inflammation is an important
determinant of progression of erosive
changes in RA; however, radiological
progression does not strongly correlate
with other clinical measures.8

‘‘Rheumatologists often recommend
non-weightbearing exercise’’

Exercise is an essential component of
medical and surgical management of
inflammatory joint diseases. Neverthe-
less, rheumatologists traditionally have
recommended exercise restriction or
exercise programmes limited to non-
weightbearing isometric exercises and
range of motion exercises owing to con-
cerns about aggravating joint inflamma-
tion and accelerating joint damage in
patients with RA.9–11 In contrast with the
standard regimens, dynamic exercises
promote muscle movement during joint
motion or aerobic activities, or both.
Examples of dynamic exercise activities
include swimming, walking, cross-
country skiing, bicycling, weight train-
ing, and house cleaning.

Several studies have demonstrated
that dynamic exercises improve muscle
function and aerobic capacity12–16 with-
out negatively affecting the disease
process12 13 16–18 in patients with RA.
Moreover, muscle strength and joint
mobility improve in patients with RA
who participate in dynamic exercise,
whether they have active19 or inactive
disease.20 Based on the studies cited
above, the American College of
Rheumatology recommends regular par-
ticipation in dynamic exercise pro-
grammes in their recent update of
treatment guidelines for RA.21

In this issue of the Annals of the
Rheumatic Diseases, de Jong and collea-
gues report on the effect of long term,
high intensity, weightbearing exercises
on radiological damage of the joints of
the hands and feet in patients with RA.22

A total of 136 patients in a high
intensity exercise group were compared
with 145 patients receiving usual care
physical therapy for progression of radi-
ological damage, over 2 years. The exer-
cise group participated in 75 minute
sessions of group exercises, twice a
week. The exercise programme included
bicycle training, exercises intended to
improve muscle strength, joint mobility,
and activities of daily living, and a sport
such as soccer, badminton, volleyball, or
basketball. Participants in the control
group were treated by a physical thera-
pist as deemed necessary by the
patient’s physician. High intensity
weightbearing exercises, however, were
not allowed in this group.
Both groups were matched for age,

disease duration, disease activity, rheu-
matoid factor positivity, and use of
disease modifying antirheumatic drugs
(DMARDs). Radiological damage was
assessed at the wrists, and small joints
of the hands and feet (32 joints) at
baseline, 12 months, and 24 months. A
single observer scored these joints based
on the modified Larsen method.
Although an increase in radiological
damage was noted in both groups at
2 years, significantly less progression
was recorded in the high intensity
exercise group. The rate of progression
was particularly reduced in the joints of

the feet. Based on these findings the
authors conclude that high intensity
exercises do not increase radiological
damage and might even retard the
progression of joint damage in the feet.

‘‘High intensity exercise may retard
joint damage progression in the
feet’’

In the past three decades, attempts
have been made to study the role of
exercise programmes on radiographic
progression. There are, however, only a
few well designed studies assessing the
long term effects of high intensity
exercises on radiological joint damage
in patients with RA. None of these
studies showed an increase in the rate
of radiological damage in patients fol-
lowing dynamic exercises programmes.
Only one of these studies reported a
significant reduction in disease progres-
sion with an exercise programme
Nordemar et al reported significantly

more pronounced radiographic progres-
sion in patients with RA not on an
exercise programme than in those fol-
lowing a regular, supervised exercise
programme.12 In their study 46 patients
were randomly assigned to either group,
matched for age, disease duration, and
disease activity. Most patients in the
exercise group participated in group
training sessions for a period of 60 min-
utes, conducted by a physical therapist,
every other week. The exercise regimen
included cycling, swimming, skiing,
dancing, gymnastics, golf, jogging, and
other organised training sports.
Radiographs of symptomatic joints of
the feet were evaluated based on the
Larsen scoring method before and after
the study. Patients were followed up for
a mean period of 5.4 years. The validity
of this study is, however, questionable
as some patients were allowed to cross
over between the exercise and no
exercise groups. Furthermore, the num-
bers in each group were small.
Hakkinen et al did not detect a

significant difference in joint damage,
between those following a dynamic
exercise programme and those on range
of motion exercises, in a well designed,
randomised, controlled trial.23 Seventy
patients with recent onset RA were
randomly assigned to either a dynamic
strength training group or a control
group. The first group was trained in
exercises for the upper and lower
extremities as well as for abdominal
and back muscles. Patients were
instructed to do these exercises for
45 minutes, twice a week. They were
also encouraged to take part in recrea-
tional physical activities, such as walk-
ing, cycling, skiing, and swimming two
to three times a week. Patients in the
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control group were allowed to perform
range of motion and stretching exercises
twice a week and were free to continue
their recreational physical activities.
Patients were well matched for duration
of disease, age, rheumatoid factor posi-
tivity, disease activity (as measured by
the 28 joint Disease Activity Score
(DAS28)), and extent of joint damage.
Radiographic damage in joints of the
hands and feet (30 joints) was scored by
the Larsen method. x Ray examinations
were made at baseline, 1 year, and after
2 years. None of the patients had been
treated with glucocorticoids or DMARDs
at the time of recruitment. All patients
had disease duration of less than
12 months and all patients started
treatment with DMARDs at the onset
of the trial. Although joint damage
increased slightly in both groups, no
significant difference was noted
between the two groups at 2 years. A
recent follow up on this study continued
to show no difference in radiological
damage between the two groups after
5 years.24

‘‘Many studies are too small for
conclusions to be drawn about the
effect of exercise on radiological
damage’’

It is hard to draw conclusions from
other studies owing to their poor design
and small numbers. An earlier study by
Hakkinen et al attempted to study the
effects of short term dynamic exercises
in patients with recent onset RA.25 It
included patients with RA and psoriatic
arthritis (PsA) and provided no infor-
mation on drug treatment or on the
number of patients with RA or PsA. A
study by Hansen et al had small num-
bers and did not provide information on
disease duration, rheumatoid factor
status, and on drugs.18 An observational
study by Nordemar et al reported on just
10 patients and assessed only x ray
findings of the knees.26

Recently, de Jong et al have reported
on progression of radiological damage in
large joints following high intensity
exercise programmes,27 done as part of
the study in the current report.22 Two
readers, using the Larsen method,
scored radiographs of shoulders, elbows,
hips, knees, ankles, and subtalar joints.
No significant difference was noted
between the exercise group and the
control groups at 24 months, but a trend
toward more damage was seen in the
latter. Furthermore, patients with more
baseline damage were slightly more
likely to show progression. Increased
damage was also noted more often in
patients with longer disease duration.

The conflicting results between the
Hakkinen study23 and the de Jong
study22 are not easily explained.
Participants in the Hakkinen trial had
early onset RA and were aggressively
treated with DMARDs early in the
disease course. Early treatment with
DMARDs may indeed inhibit or retard
radiological damage.28 Participants in
the de Jong study, on the other hand,
had an average disease duration of
6 years. Many reports have shown that
a delay in initiating DMARD treatment
can adversely affect various disease
measures years later.29–31 Furthermore,
recent reports have shown that a larger
increase in radiographic score occurs
during the first 5 years.32 Although over
85% of the participants in the de Jong
trial were receiving DMARDs, the start-
ing dates of these agents were not
reported. Radiological damage at base-
line also appears to have been greater in
this study than in the study by
Hakkinen et al The previous study by
de Jong et al looking at the effect of
exercises on large joints does suggest
that patients with more joint damage at
baseline are indeed the ones more likely
to progress. The patients in the two
studies are therefore not directly com-
parable. The presence of the multiple
variables also demonstrates the diffi-
culty in designing a study to evaluate
the effect of exercise on radiological
progression in RA.
The pathophysiology of the way in

which high intensity exercise pro-
grammes might retard radiographic
progression is not well understood.
Earlier trials suggested the possibility
of exercise related changes in synovial
circulation,33 but recent studies propose
that exercises suppress the inflamma-
tory process by altering the cytokine
profile. Interestingly, de Jong and col-
leagues had also reported an improve-
ment in bone mineral density scores
with high intensity weightbearing exer-
cises in the same group of patients as in
the current report.34 This, together with
the finding that radiological progression
is retarded, might provide further cre-
dence to the suggestion that osteoporo-
sis and bone erosions have a common
denominator. Indeed, published reports
suggest that both conditions are
mediated by the cellular action of
osteoclasts35 and result from a negative
remodelling balance secondary to
increased bone resorption.36 Osteoclast
formation, activity, and survival are
influenced by several cytokines, includ-
ing tumour necrosis factor (TNFa),
interleukin (IL)1, and IL6. Exercise has
been shown to alter cytokine profiles,37

with most studies reporting an increase
in IL6 levels. An increase in IL6 level is
thought to inhibit the action of TNFa

and IL1 on osteoclasts and therefore
might explain one possible mechanism
by which exercises retard bone loss.
The ultimate goal of treating RA is to

relieve pain and lessen inflammation,
with a long term goal of limiting or
preventing joint damage and disability.
The development of effective new drug
treatments has resulted in less focus on
non-pharmacological modalities, such
as exercise regimens. Nevertheless, a
number of studies underline the concept
that regular exercise programmes in RA
have beneficial effects on the musculo-
skeletal system. Furthermore, there is
no convincing evidence that they
increase radiographic damage in these
patients. The suggestion that exercises
might also have a protective effect on
the joints requires further study. Studies
in the future, using more sensitive
methods of assessing joint damage, such
as ultrasound and magnetic resonance
imaging, may help establish the impor-
tant role of dynamic exercises in
patients with RA.
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