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Abstract
Objective—To investigate the eVects of a
dynamic, intensive exercise regimen on
pain, disease activity, and physical func-
tioning in active rheumatoid arthritis
(RA).
Methods—64 patients with RA with a
mean age of 60 (13) years and mean
disease duration of 8 (8) years, admitted to
hospital because of active disease, were
randomly assigned to an intensive exer-
cise programme or to a conservative exer-
cise programme during their period in
hospital with a mean length of 30 (14)
days. The intensive exercise programme
consisted of knee and shoulder dynamic
and isometric muscle strengthening exer-
cises against resistance five times a week
and conditioning bicycle training three
times a week and was supplemental to the
conservative exercise programme of
range of motion and isometric exercises.
Indices of disease activity, pain, muscle
strength, and functional ability were as-
sessed at 0, 3, 6, 12, and 24 weeks by a
blinded observer.
Results—The medical treatment during
the study was the same in both groups.
Both groups improved in measures of dis-
ease activity, diVerences between groups
were not statistically significant. The
mean improvement in disease activity
score at 24 weeks in the intensive and con-
servative exercise group was −1.4 (1.5)
and −0.7 (1.4), respectively. Measures of
physical functioning improved signifi-
cantly for patients in the intensive exercise
group, and diVerences between groups
were statistically significant for measures
of muscle strength.
Conclusion—A short term intensive exer-
cise programme in active RA is more
eVective in improving muscle strength
than a conservative exercise programme
and does not have deleterious eVects on
disease activity.
(Ann Rheum Dis 2000;59:615–621)

Owing to a fear of enhancing joint inflamma-
tion and accelerating cartilage destruction it
has been advocated that exercise treatment in
active rheumatoid arthritis (RA) should be
restricted to gentle assisted range of motion
(ROM) exercises.1–3 In subacute phases isomet-
ric exercises which put little stress on the joints
are recommended. So far, research on the con-
servative management of active RA has focused
on the best amount of immobilisation and bed

rest,4–6 which are considered important compo-
nents of the management of active RA.
However, the risks of bed rest and immobilisa-
tion are well known. Loss of muscle strength
during immobilisation may add up to 1–2% a
day,7–11 and is more pronounced in the presence
of joint disease or injury.12–14 A decline of cardio-
respiratory function even occurs in healthy
subjects during voluntary bed rest with a mod-
erate exercise regimen.15 In healthy subjects the
time to recover exceeds the time of
immobilisation.7 8

Active disease may persist for a prolonged
period of time and a conservative exercise regi-
men may be inadequate to prevent a decline in
physical functioning. Dynamic exercises have
been shown to be more eVective in improving
muscle strength and cardiorespiratory function
than a conservative exercise regimen in patients
with stable RA.16–18 An intensive exercise
regimen including dynamic exercises against
resistance might also be of value in active RA,
provided that these exercises do not increase
symptoms. The primary aim of this study was
to examine the consequences of an intensive
exercise regimen on disease activity in active
RA. In addition, the eYcacy of an intensive
exercise programme in active RA on physical
functioning was studied.

Patients and methods
Sixty four consecutive patients admitted to
hospital for multidisciplinary treatment in a
rheumatology clinic because of active RA and
loss of functional ability participated in the
study. All patients fulfilled the following inclu-
sion criteria: (1) RA according to the 1987
American Rheumatism Association criteria19;
(2) active disease as determined by the
presence of six or more swollen joints and at
least two of the following criteria: (a) morning
stiVness of more than 45 minutes; (b) tender
joint count >9; and (c) Westergren erythrocyte
sedimentation rate (ESR) >28 mm/ 1st h; (3)
age between 20 and 80 years; and (4) ability to
walk 50 feet (15 m) indoors. Exclusion criteria
were the presence of arthroplasties of the knee
joints and inability to tolerate training owing to
the presence of serious cardiac or lung disease.
All patients received primary nursing care and
had to keep to fixed hours for rest—about two
hours a day. ROM and isometric muscle
strengthening exercises supervised by exercise
therapists were carried out daily. An occupa-
tional therapist informed the patients about
joint protection and provided joints splints if
considered necessary. A social worker focused
on psychosocial problems related to the
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disease. The medical treatment consisted of
optimisation of the use of non-steroidal anti-
inflammatory drugs (NSAIDs), the institution
of disease modifying antirheumatic drugs
(DMARDs), and intra-articular injections with
corticosteroids, if necessary.

STUDY DESIGN

The study design was a single blinded,
randomised trial of the eVect of an intensive
exercise programme additional to the con-
servative exercise regimen during the period of
stay in hospital. The study was approved by the
medical ethical committee of the hospital. After
informed consent patients were included in the
trial within the first three days after admission
to hospital. Patients were stratified by sex and
randomly allocated by an independent person
to the intensive or the conservative exercise
programme by means of sealed, opaque
envelopes. Allocation took place immediately
after the baseline assessments.

EXERCISE PROGRAMMES

All patients participating in the study followed
the usual conservative exercise programme of
ROM exercises and isometric exercises. All
joint movements of the hands and feet were
exercised throughout the entire possible range
of motion and repeated twice. The movements
were active-assisted, performed at a low pace.
In addition, isometric exercises of the larger
joints were performed without resistance.
Exercises were carried out in prone and sitting
positions. The exercises were individually
supervised by exercise therapists four times a
week. Once a week all patients underwent a
group session of active ROM exercises sitting
on a chair. In addition to the supervised
exercise sessions, patients were encouraged to
exercise on their own.

Patients allocated to the intensive exercise
regimen received, individually, extra exercises
supplemental to the conservative exercise pro-
gramme. The intensive exercise programme
was supervised by exercise therapists not
involved in the conservative exercise pro-
gramme. The isometric and isokinetic strength
of the knee extensors and flexors was recipro-
cally trained on an isokinetic dynamometer
(EnKnee, Enraf Nonius, Delft, The Nether-
lands). The isometric training comprised three
series of five contractions at 70% maximum
voluntary contraction (MVC) during six sec-
onds with the knee joint in 45° flexion.
Between each series the time to recover was at
least 30 seconds. The isokinetic strength of
both knees was trained by three series of eight
reciprocal contractions at 70% MVC at an
angular velocity of 60°/s. To control the
exercise load MVC was determined every week
by the exercise therapist. Because of the stabil-
ising function of the shoulder, girdle muscles
around the shoulder were isometrically trained
in a prone position by performing six contrac-
tions of six seconds in alternate directions
against manual resistance such that the patients
were just able to hold the starting position.

In addition to the muscle strengthening
exercises, patients bicycled three times a week

during 15 minutes on a home trainer. During
cycling heart rate was maintained at 60% of the
age predicted maximum.

A strict policy about adjusting the exercise
load in cases of excessive pain and fatigue dur-
ing and after exercising was followed. Adjust-
ments to the intensive exercise programme
were accurately recorded each exercise session.

ASSESSMENTS

All assessments were carried out by a single
observer who was blinded for the allocation of
the exercise programmes. Patients were evalu-
ated at the start of their stay in hospital, then at
3, 6, 12, and 24 weeks after admission.

DISEASE ACTIVITY

Disease activity was assessed by the following
variables: number of swollen joints, number of
tender joints (range 0–28),20 ESR, and the
patient’s score on visual analogue scale (VAS)
for pain and disease activity. Furthermore, the
disease activity score (DAS)21 was determined.
The study did not interfere with the routine
drug treatment. Any changes in drugs were
recorded at each assessment. The number of
responders was determined by using a modi-
fied set of the American College of Rheumatol-
ogy (ACR) criteria for improvement in RA.22

For practical reasons it was not possible to rate
the doctor’s global assessment at each evalua-
tion. Therefore, we arbitrarily substituted grip
strength for the doctor’s global assessment.
Consequently, improvement was defined as
>20% improvement in tender or swollen joints
counts and >20% improvement in at least
three of the following five measures: ESR, pain
and patient’s global assessment scored on a
VAS, grip strength, and Health Assessment
Questionnaire (HAQ).

MUSCLE STRENGTH

Knee extensor and flexor strength was meas-
ured with an isokinetic dynamometer (Enknee,
Enraf Nonius, Delft, The Netherlands) by a
standardised test procedure. The peak torque
of four attempts of isokinetic strength and 60°/s
angle velocity and the peak torque of three
attempts of isometric contractions were used as
indicators of muscle strength.

JOINT MOBILITY

ROM was assessed with the Escola Paulista de
Medicina (EPM)-ROM scale,23 24 a measure
for joint mobility derived from 10 selected joint
motions of a number of smaller and larger
joints.

FUNCTIONAL ABILITY

At each assessment patients completed the
HAQ25 validated for Dutch patients26 with RA.
Functional performance was observed by a
walk test (time needed to walk a distance of 50
feet) and the grip strength determined by a
Martin vigorimeter.

STATISTICAL ANALYSIS

The primary aim of the study was to examine
the eVect of intensive exercise on disease activ-
ity. Therefore, the number of swollen joints was
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chosen as the primary outcome measure. A
diVerence in improvement in the number of
swollen joints of 20% during the first 3 weeks
between the intensive exercise group and the
conservative exercise group was considered
clinically relevant. A sample size of 28 patients
for each exercise regimen was required to
detect a 20% diVerence in improvement of
swollen joints between the intensive and
conservative exercise regimen with a signifi-
cance level of 0.05 and a power of 90%,
assuming the mean number of swollen joints to
be 15 at baseline and the standard deviation of
the changes scores to be 3.5. Sample sizes were

set at 32 patients per group, allowing for possi-
ble dropouts. After completing the study it was
calculated that a sample size of 32 is also large
enough to detect a 7% (0.5 unit DAS score)
diVerence between the two groups in improve-
ment of the DAS score with a significance level
of 0.05 and a power of 90% assuming the mean
number of DAS score to be 7.0 at baseline and
the standard deviation of the changes scores to
be 0.7 (figures derived from data on DAS
scores at baseline and three weeks).

At each assessment in several patients the
muscle strength of the knee could not be
assessed because of pain. Because of the inabil-
ity to test the muscle strength owing to pain,
which was assumed to be related to treatment
outcomes, all values of muscle strength were
transformed. Missing values because of pain
were replaced with zero, values from 1 to 10
were replaced with 1, from 11 to 20 with 2, and
so on. Values beyond 120 were replaced with
13, resulting in new variables ranging from 0 to
13. The transformed variables were handled as
continuous variables.

All outcome measures were analysed on an
intention to treat basis. Changes in measures of
disease activity and measures of joint mobility,
muscle strength, and functional ability were
examined by calculating 95% confidence inter-
vals of the diVerence between baseline and
evaluation scores. Between-group diVerences
in change scores were investigated by Student’s
t test for unpaired samples.

DiVerences in clinical and demographic
variables at baseline between the patients who
were lost to follow up during the observation
period of 24 weeks and patients who completed
the study were examined by ÷2 test or by
Student’s t test, where appropriate.

Results
Table 1 presents the demographic and clinical
characteristics of the participating patients.
The patients with a mean age of 60 (13) years
and mean disease duration of 8 (8) years, had
high disease activity and their daily functioning
was severely restricted. Thirty four patients
were allocated to the intensive exercise pro-
gramme, 30 patients to the conservative
exercise programme. There were no significant
diVerences between the groups in any of the
assessed demographic and clinical measures
except for pain scored on a VAS. The pain on a
VAS was lower in the patients in the intensive
exercise group than in the conservative exercise
group, 4.6 and 5.9 respectively (p=0.03). The
mean length of stay in hospital in the intensive
and conservative exercise groups was 31 (16)
days and 28 (13) respectively. Eleven patients
in the intensive exercise group and eight in the
conservative exercise group were still in hospi-
tal at the evaluation at six weeks.

LOST TO FOLLOW UP

The number of patients lost to follow up
during the observation period is illustrated by a
flow chart (fig 1). One patient in the conserva-
tive exercise programme was within two days
after allocation transferred to a general hospital
because of fever with unknown cause and lost

Table 1 Demographic and clinical data of 64 patients participating in the study. Figures
are presented as means (SD) unless otherwise stated

Intensive exercise group
(n=34)

Conservative exercise
group (n=30)

Women/men 20/14 20/10
Age (years) 62 (13) 58 (14)
Disease duration (years) 8 (8) 7 (8)
No of patients (%)

With positive RF* 30 (88) 19 (63)
With erosions 26 (79)† 24 (80)

ESR* (mm/1st h) 67 (30) 58 (37)
Swollen joint count (max = 28) 16 (5) 16 (5)
HAQ* 1.8 (0.8) 1.7 (0.6)
No of prescribed second-line drugs 2.2 (1.9) 2.4 (1.9)
No of patients treated at (w) with: 0 w 6 w 24 w 0 w 6 w 24 w

No drugs 13 2 1 8 1 0
Sulfasalazine 9 13 12 8 7 3
Methotrexate 4 5 5 7 11 10
Prednisolone 3 6 4 3 3 3
Other second line drugs 7 10 12 5 8 9

*RF = rheumatoid factor; ESR = Westergren erythrocyte sedimentation rate; HAQ = Health
Assessment Questionnaire.
†Data for one patient are missing.

Figure 1 Flow chart of the number of patients who completed the study according to the
protocol and the number of patients who did not complete the allocated treatment or were
lost to follow up.

64 Eligible patients
baseline assessments
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to follow up. In four cases, all in the intensive
exercise group, patients could not be evaluated
at one time point for various reasons.

At 24 weeks a total of 16 patients (6 in the
intensive and 10 in the conservative exercise
group) with a mean age of 62 (12) years and a
mean disease duration of 8 (9) years were lost
to follow up. In the intensive exercise group the
reasons for this loss to follow up were death not
related to RA (n=1), stay in hospital because of
knee surgery planned before admission (n=1),
personal circumstances (n=1), psychological
strain (n=1), and diYculty in transport to the
rheumatology clinic (n=2). In the conservative
group the reasons were comorbidity related to
RA (n=4), depression (n=1), diYculty in
transport to the rheumatology clinic (n=3),
and non-compliance (n=2). There were only
slight, statistically insignificant diVerences in
demographic and clinical variables at baseline
between the patients who completed the trial
and the patients who were lost to follow up
(data not shown).

COMPLIANCE WITH THE INTENSIVE EXERCISE

PROGRAMME

Four patients in the intensive exercise pro-
gramme left the programme prematurely, two
patients experienced too much psychological
strain due to the extra exercise sessions and two
patients dropped out in the course of their
period in hospital because of an increase in
pain. Three of those four patients were not lost
to follow up and included in the analysis. The
mean (SD) number of intensive exercise
sessions was 16 (9). In 28/34 (82%) of the
patients in the intensive exercise programme
the resistance or the exercise time was lowered
during conditioning exercises on the home
trainer because of too much pain or fatigue in,

on average, 55% of the exercise sessions of
these patients. Similarly, the exercise load of
the resistance exercises was adjusted in 22/34
(65%) of the patients in 50% of the exercise
sessions, on average.

MEASURES OF DISEASE ACTIVITY

Table 1 shows the use of drugs in both groups.
In about 50% of the patients a new second line
drug was started in the first six weeks. The
number of intra-articular injections was higher
in the intensive exercise groups, but diVerences
between groups were not significant.

Both patient groups showed a gradual
decline in measures of disease activity during
the observation period of 24 weeks (table 2). In
general, the improvement in measures of
disease activity was greater in the patients of
the intensive exercise group. The patients in the
intensive exercise programme showed a slight
increase in the number of swollen joints at
three weeks, followed by a decline thereafter
(fig 2). There were no significant diVerences in
the number of swollen joints at any evaluation.
ESR, the numbers of tender and swollen joints
were significantly decreased at 24 weeks in the
dynamic group, but not in the conservative
group. Pain scored on a VAS was at three weeks
significantly more improved in the conservative
group than in the intensive group (mean
change scores −1.6 v −0.4 respectively,
p=0.03). At later assessments the improvement
in pain was the same in both groups. Fifteen
patients in the intensive exercise programme
and six patients in the conservative exercise
programme met the modified response ACR
criteria at one or more times during follow up.
At 24 weeks the number of responders in the
intensive exercise group was significantly

Table 2 Mean changes (95% CI) and mean diVerences (95% CI) in change scores between groups in variables of pain
and disease activity in 64 patients randomly assigned to an intensive or conservative exercise programme during a stay in
hospital

Intensive exercise Conservative exercise

Mean diVerence (95% CI)n Ä* 95% CI* n Ä 95% CI

Swollen joints
Baseline (SD*) 34 16 (5) 30 16 (5)
Ä week 3 32 1 (−1 to 3) 29 0 (−2 to 2) 1 (−3 to 1)
Ä week 6 29 −1 (−3 to 1) 27 −1 (−3 to 0) 0 (−2 to 3)
Ä week 12 28 −2 (−5 to 0) 23 −1 (−3 to 2) −2 (−5 to 2)
Ä week 24 28 −6 (−9 to −3) 20 −3 (−6 to 0) −2 (−7 to 2)

ESR*
Baseline (SD) 34 67 (30) 30 58 (37)
Ä week 3 32 3 (−3 to 8) 28 1 (−5 to 7) 2 (−6 to 10)
Ä week 6 27 1 (−8 to 10) 25 2 (−4 to 8) −1 (−9 to 11)
Ä week 12 27 −9 (−20 to 1) 22 −2 (−9 to 5) −8 (−21 to 6)
Ä week 24 26 −22 (−34 to −10) 17 −4 (−17 to 9) −18 (−35 to 0)

Pain on VAS (cm)*
Baseline (SD) 34 4.4 (2.0) 29 5.9 (2.5)
Ä week 3 32 −0.4 (−1.2 to 0.4) 28 −1.6 (−2.3 to −0.9) 1.2 (0.1 to 2.3)†
Ä week 6 29 −1.2 (−2.1 to −0.2) 26 −1.2 (−2.0 to −0.5) 0.1 (−1.1 to 1.2)
Ä week 12 30 −1.5 (−2.2 to −0.7) 24 −1.9 (−3.1 to −0.6) 0.4 (−1.0 to 1.8)
Ä week 24 27 −1.7 (−2.6 to −0.8) 21 −1.8 (−3.0 to −0.6) 0.1 (−1.4 to 1 to 5)

DAS*
Baseline (SD) 34 7.0 (0.9) 30 7.0 (0.8)
Ä week 3 30 −0.2 (−0.4 to 0.1) 26 −0.4 (−0.7 to −0.2) 0.3 (−0.1 to 0.6)
Ä week 6 25 −0.4 (−0.9 to 0.1) 24 −0.4 (−0.6 to −0.2) −0.1 (−0.6 to 0.5)
Ä week 12 24 −0.9 (−1.6 to −0.3) 20 −0.4 (−0.8 to 0.0) −0.6 (−1.4 to 0.2)
Ä week 24 24 −1.4 (−2.0 to −0.7) 17 −0.7 (−1.4 to 0.0) −0.7 (−1.6 to 0.3)

*Ä = mean change; CI = confidence interval; SD = standard deviation; VAS = visual analogue scale; ESR = erythrocyte sedimenta-
tion rate; DAS = disease activity score.
†Significant diVerence between groups.
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higher than in the conservative exercise group
(12 v 3 respectively, p=0.04).

MEASURES OF JOINT MOBILITY, MUSCLE

STRENGTH, AND FUNCTIONAL ABILITY

During the observation period of 24 weeks
measures of joint mobility, muscle strength,
and functional ability improved in both groups
(table 3). The patients in the intensive exercise
programme were significantly improved in
joint mobility at 12 and 24 weeks, but
diVerences between groups were not statisti-
cally significant. Patients in the intensive exer-
cise group showed a gradual, but marked
increase in isometric and isokinetic muscle
strength, resulting in an improvement of about
30% at 24 weeks, whereas the patients in the
conservative group first showed a slight in-
crease in muscle strength, followed by a decline
thereafter (fig 2). The HAQ score in both
patient groups improved over time, but the
HAQ score in the intensive exercise pro-
gramme improved about 0.2 HAQ units more.
DiVerences between groups in HAQ scores
were not statistically significant.

Discussion
The results of our study suggest that a short
term programme of intensive exercises is well
tolerated by patients with active disease.
Furthermore, patients in the intensive exercise
programme showed a statistically significant
improvement of muscle strength after comple-
tion of the exercise programme and after six
months of follow up. Several studies have
already shown the benefit of intensive exercise

in well controlled RA.27 To our knowledge our
study is the first on the eVect of intensive exer-
cise treatment in patients with active disease.

The results of our study might be biased by
the relatively high number of patients who were
lost to follow up. After discharge many patients
had to travel a long distance to the rheumatol-
ogy clinic to come to the follow up assessments
and many were too disabled to travel on their
own. Comorbidity was one of the major
reasons for withdrawing from the study.
Considering the absence of relevant diVerences
between patients who were lost to follow up
and patients who completed the study and
given the distribution of the reasons for loss to
follow up between the two groups, we conclude
that the results of our study are not essentially
influenced by missing data.

An unexpected finding was the diVerence in
the rate of improvement of disease activity
between the two groups in favour of the inten-
sive exercise group. In particular, in the period
after leaving hospital patients in the intensive
exercise group improved more in all measures
of disease activity. In our opinion the small dif-
ferences in the use of second line drugs (table
1) between the groups do not suYciently
explain the diVerences in the rate of improve-
ment in disease activity between the groups
seen in our study. Possibly, the diVerence in
improvement of disease activity between the
groups occurred by chance. An eVect of the
intensive, dynamic exercises on disease activity
cannot completely be excluded, however. In
patients with moderate disease activity a
reduction in the number of clinically active

Figure 2 Mean values of variables of (A) pain measured by a visual analogue scale (VAS); (B) disease activity score
(DAS); (C) muscle strength; and (D) functional ability at 0, 3, 6, 12, and 24 weeks in patients randomly assigned to the
conservative exercise group and the intensive exercise group.
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joints after vigorous exercise has been
observed.17 18 It might be speculated that the
improved muscle function in stabilising joints
has a positive eVect on joint inflammation.
Furthermore, there is some evidence that
intermittent cycles of intra-articular pressure
rise during dynamic exercise might increase the
synovial blood flow, suggesting a beneficial
eVect of dynamic exercises in joint
inflammation.28 Further research is needed on
the interaction between exercise and joint
inflammation.

Our study confirms previous findings that
training of muscle strength on an isokinetic
device does not enhance joint inflammation.29

The isokinetic dynamometer enables adjust-
ments in the range of motion in the case of
painful and inflamed joints. In many exercise
sessions adjustments to the exercise load were
necessary because of pain or fatigue. This study
shows that isokinetic training during active dis-
ease, if closely supervised, and adjusted when
necessary, is well tolerated and more eVective
than a traditional exercise regimen of isometric
exercises.

In the first three weeks patients in the
conservative exercise programme showed a
steeper decline in pain than the patients in the
intensive exercise programme. Both patients
groups had to keep to fixed hours for rest, but
owing to the nature of the study, patients
assigned to the intensive exercise programme,
which was supplemental to the conservative
exercise programme, were more engaged in
exercise activities than the patients in the con-

servative exercise programme. The lower rate
in improvement in subjective outcome meas-
ures, such as pain and tiredness in the patients
in the intensive exercise group, might be attrib-
uted to the extra time spent on exercises. In our
opinion rest and exercise are complementary
elements of the management of active disease
and the best balance should be found between
the beneficial eVects of rest and exercise for
each patient. Therefore, only those exercise
forms should be applied which are known to be
most eVective in maintaining and improving
function. Furthermore, instruments need to be
found to monitor pain during exercise treat-
ment to make an individually tailored exercise
programme possible. A VAS for pain might be
an appropriate instrument to harmonise the
exercise load with the patient’s need for rest.

In the Netherlands until the 1980s it was
common to admit patients with active RA to
hospital, sometimes for a long period of time.
Over the past decades the frequency and dura-
tion of stay in hospital for active RA have
decreased rapidly, following the general ten-
dency to keep people out of hospital and limit
healthcare costs.30 Nowadays, health policy
focuses on a substitution of inpatient multidis-
ciplinary care with outpatient care. The
primary aim of the study was to examine the
safety of intensive exercise in active RA. As the
participating patients were admitted to hospital
we were able to monitor accurately the amount
of exercise and the amount and rest. However,
in our view the results of our study are also
generalisable to outpatients with active RA.

Table 3 Mean changes (95% CI) and mean diVerences (95% CI) in change scores between groups in variables of joint
mobility, muscle strength, and functional ability in 64 patients randomly assigned to an intensive or conservative exercise
programme during a stay in hospital

Intensive exercise Conservative exercise

Mean diVerence (95% CI)n Ä* 95% CI* n Ä 95% CI

Joint mobility, EPM-ROM* scale (0 = full flexibility)
Baseline (SD*) 34 11.2 (2.8) 30 10.4 (3.3)
Ä week 3 31 −0.7 (−1.4 to 0.1) 28 −0.7 (−1.5 to 0.1) 0.0 (−1.1 to 1.1)
Ä week 6 28 −0.5 (−1.4 to 0.5) 27 −0.5 (−1.3 to 0.3) 0.1 (−1.2 to 1.3)
Ä week 12 28 −1.6 (−2.6 to −0.5) 24 −0.6 (−1.4 to 0.3) −1.0 (−2.3 to 0.3)
Ä week 24 28 −1.5 (−2.5 to −0.5) 20 −0.9 (−2.1 to 0.8) −0.7 (−2.2 to 0.8)

Isokinetic extension 60°/s (0–13)
Baseline (SD) 34 5.7 (2.5) 30 6.0 (3.6)
Ä week 3 33 1.2 (0.2 to 2.1) 29 0.2 (−0.9 to 1.3) 0.9 (−0.4 to 2.3)
Ä week 6 30 1.0 (−0.5 to 2.4) 25 0.5 (−0.6 to 1.6) 0.5 (−1.3 to 2.3)
Ä week 12 29 2.4 (1.6 to 3.2) 22 0.6 (−0.8 to 1.9) 1.8 (0.3 to 3.3)†
Ä week 24 28 2.1 (0.8 to 3.3) 17 0.0 (−1.6 to 1.6) 2.3 (0.0 to 4.6)†

Isometric extension (0–13)
Baseline (SD) 34 4.1 (1.8) 30 4.8 (2.5)
Ä week 3 33 1.5 (0.8 to 2.1) 29 0.0 (−0.8 to 0.8) 1.5 (0.5 to 2.5)†
Ä week 6 30 1.0 (0.2 to 2.2) 26 0.3 (−0.4 to 1.0) 0.7 (−0.6 to 2.1)
Ä week 12 29 2.7 (1.8 to 3.5) 24 0.5 (−0.4 to 1.4) 2.1 (0.9 to 3.3)†
Ä week 24 28 2.1 (1.1 to 3.1) 21 0.2 (−1.2 to 1.6) 1.9 (0.3 to 3.5)†

50 foot walk test (s)
Baseline (SD) 34 20.2 (9.8) 30 18.5 (11.1)
Ä week 3 31 −3.9 (−5.9 to −1.9) 27 −2.8 (−6.6 to 1.0) −1.1 (−5.2 to 3.0)
Ä week 6 29 −5.3 (−8.1 to −2.5) 26 −3.5 (−8.2 to 1.2) −1.8 (−7.0 to 3.5)
Ä week 12 28 −6.6 (−9.6 to −3.6) 23 −5.2 (−9.5 to −1.0) −1.4 (−6.3 to 3.4)
Ä week 24 27 −7.6 (−11.3 to −4.0) 18 −6.4 (−12.0 to −0.7) −1.2 (−7.5 to 5.0)

HAQ
Baseline (SD) 34 1.8 (0.8) 30 1.7 (0.6)
Ä week 3 28 −0.2 (−0.4 to 0.0) 29 −0.1 (−0.3 to 0.0) −0.1 (−0.4 to 0.2)
Ä week 6 25 −0.4 (−0.7 to −0.4) 24 −0.2 (−0.3 to 0.0) −0.2 (−0.6 to 0.2)
Ä week 12 25 −0.4 (−0.8 to −0.4) 20 −0.2 (−0.5 to 0.0) −0.2 (−0.6 to 0.2)
Ä week 24 25 −0.5 (−0.9 to −0.2) 17 −0.3 (−0.7 to 0.0) −0.2 (−0.7 to 0.3)

*Ä = mean change; CI = confidence interval; SD = standard deviation; EPM-ROM scale = Escola Paulista de Medicina Range of
Motion Scale; HAQ = Health Assessment Questionnaire.
†Significant diVerence between groups.
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The main conclusion drawn from this study is
that there is no evidence that patients with
active disease should be restrained from vigor-
ous exercising.

The results of our study are encouraging, but
several issues need to be considered in the
future. Firstly, a relevant improvement in func-
tional ability assessed by HAQ was found, but
a statistically significant improvement in HAQ
score was not established. This is probably
owing to the small sample sizes and the relative
low sensitivity to change of the HAQ score.
Secondly, we only examined the safety of
intensive exercise for pain, disease activity, and
joint status. The eVect of intensive exercise on
erosions and cartilage damage remains unclear.
Further research with larger sample sizes needs
to be done on the benefit and disadvantages of
a continued regimen of intensive exercise in
RA. On the basis of the results of this study we
suggest that patients with RA should be
encouraged to continue their exercise during
active disease.

The study was financially supported by “ZorgOnderzoek Ned-
erland”, the Netherlands.
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