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aBsTRacT 
INTRODUCTION: There is a need to establish a framework 
and exercise level for patients with early rheumatoid arth
ritis (RA). The aim of this study was to compare the effect of 
a partly supervised and a selfadministered exercise pro
gramme for patients with early RA. 
METHODS: A total of 51 patients with early (≤ 5 years) RA 
were randomised to either a sixweek supervised, progres
sive, highintensity exercise programme followed by a six
week selfadministered exercise programme or a 12week 
selfadministered exercise programme. 
RESULTS: A total of 36 patients completed the study. Fol
lowing the 12 weeks of exercises, patients in the two groups 
had improved both their muscle strength and their physical 
fitness. There was a significant difference in Disease Activity 
Score in 28 joints calculated with Creactive protein be
tween the two exercise groups, but no significant differen
ces in physical fitness, pain perception, Health Assessment 
Questionnaire, Short Form 36 health survey questionnaire, 
FearAvoidance Beliefs Questionnaire, or in muscle 
strength, except from a significant difference in trunk ex
tensors. The dropout was 40% in the supervised group ver
sus 20% in the selfadministered group.
CONCLUSIONS: A progressive, highintensity exercise pro
gramme is feasible for patients with early RA, although we 
observed an elevated number of dropouts for reasons not 
related to the intervention. The partly supervised exercise 
programme with followup after 12 weeks does not seem to 
be more effective than the selfadministered exercise pro
gramme. 
FUNDING: none.
TRIAL REGISTRATION: The trial was registered with www.
clinicaltrials.gov (NCT01553305).

Rheumatoid arthritis (RA) is a chronic inflammatory dis
ease of the peripheral joints impacting considerably on 
quality of life [1, 2]. 

RA causes disability and decreased muscle strength. 
Patients with RA are less active than their healthy peers 
and do not comply with recommendations on physical 
activity [2]. In early RA, patients often experience co
morbidities [3]. 

Treattotarget strategies have had a positive effect 

on disease activity and have halted joint damage [4]. 
Medical treatment is suggested in combination with 
physical activity to prevent loss of function, maintain 
wellbeing and to prevent comorbidity [1, 5]. 

Highintensity exercises are safe and efficient for 
patients with RA and do not impact on disease activity 
or joint damage [68]. Studies including patients with 
early RA (≤ 5 years) showed that moderate-intensity ex
ercises affected muscle strength and functional ability 
[911].

Highintensity exercises recommended 23 times a 
week for patients with RA [12] have been defined as 
muscle strength training with an intensity level of 815 
repetition maximum (RM) [7, 12] and as aerobic training 
with an intensity level of 6080% of the maximum heart 
rate [6]. Though patients can improve their physical cap
acity and decrease perceived pain after highintensity 
exercises, barriers such as pain, fatigue, anxiety and lack 
of specific exercise programmes have been described 
[13]. A metaanalysis and a systematic review could not 
conclude whether exercises should be supervised or not 
[6, 8]. However, more studies on physical training sug
gest that exercise programmes should be supervised to 
adjust for individual disease status [12, 14].

The aim of this study was to compare the effect of a 
partly supervised and a selfadministered intensive exer
cise programme in patients with early RA. The hypoth
esis was that partly supervised exercises are more effec
tive in increasing muscle strength, improving physical 
fitness, reducing pain and improving functional ability 
than selfadministered exercises are. 

mEThOds
study design
This study was a randomised, controlled study con
ducted from January 2012 to March 2013. Patients with 
early RA participated in 12 weeks of exercises and were 
randomised (1:1) to either partly supervised exercises or 
selfadministered exercises. Randomisation was strat
ified according to age and sex and carried out individu
ally by letting patients draw an envelope. The physio
therapist performing the tests was blinded to group 
allocation. 
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Participants
A total of 51 patients were recruited from the Depart
ment of Rheumatology, Aarhus University Hospital, Den
mark, and assigned as presented in Figure 1.

Eligible patients met the criteria for RA according to 
the American College of Rheumatology (ACR) criteria or 
the ACR/The European League Against Rheumatism 
(EULAR) criteria, were diagnosed between 2008 and 
2012, were older than 18 years, were able to participate 
in sessions twice a week during a sixweek period, were 
able to use a bicycle, resided within a 20 km radius from 
the hospital and were able to understand and read 

Danish. The exclusion criteria were a high disease activ
ity according to the Disease Activity Score in 28 joints 
 calculated with Creactive protein (DAS28CRP): > 5.1, 
myocardial infarction within the past six months, an 
gina pectoris, hypertension at ≥ 180/≥ 110 mmHg or 
treated hypertension at 160179/100109 mmHg, treat
ment with betablockers or presence of  symptoms of 
severe or very severe chronic obstructive pulmonary  
disease. 

The study was approved by The Central Denmark 
Region’s Committees on Biomedical Research Ethics  
(M20110259). 

FigURE 1

Description of the selection process.

Excluded (n = 177)
Lived outside selected area: 63
Dead: 16
Treated with beta-blockers: 16
Unable to speak og read Danish: 2
Hospitalised due to other illness than RA: 2
No longer a patient at the department: 78

Enrolment

Partly supervised exercise programme (n = 25) Self-administered exercise programme (n = 26)

Randomised patients (n = 51)

Assessed for eligibility (n = 391)

Physical parameters (n = 15)
Questionnaires (n = 21 and n = 20)

Physical parameters (n = 21)
Questionnaires (n = 24 and n = 23)

Allocation

Follow-up

Analysis

Drop-outs (n = 163)
Declined participation: 92
Non-responders: 61
Treated with beta-blockers: 5
Planned operation: 1
Uanble to use an exercise bike: 3
Missing diagnosis: 1

Lost to follow-up (n = 10)
Flare-up and pain to change in medical
treatment: 3
Chest pain: 1
Herniated lumbar disc: 1
Tuberculosis: 1
Severe infection: 1
Withdrawal of consent: 2
Non-appearance at post-test: 1

Lost to follow-up (n = 5)
Illness (not further described): 1
Non-appearance at post-test:1
Increased pain: 1
Severe infection: 1
Failure at post-test due to atrial fibrillation: 1

Patients invited (n = 214)

RA = rheumatoid arthritis.
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intervention
Before randomisation, all patients were advised to be 
active according to the recommendations of the Danish 
Health and Medicines Authority. 

Patients randomised to partly supervised exercises 
underwent six weeks of supervised training with 30 min
utes of physical fitness on an exercise bike. The intensity 
level was 1516 on the Borg Rating of Perceived Exertion 
(RPE) scale. Thirty minutes of muscle strength training 
(legs, shoulders, trunk extensors and flexors). The inten
sity level was 12 RM [15]. Exercises were repeated three 
times. Bike training was used as warmup before 
strength exercises. The strength exercises were circle 
training giving a rest period of approximately five min
utes between each set. The same intensity level was 
kept through the 12 weeks. Intensity load was increased 
at least every two weeks and adjusted to the patients’ 
symptoms. The supervised sessions were held twice a 
week in groups of 24 patients; the same physiotherapist 
attended all exercise sessions. 

After completing the six weeks of exercises, pa
tients underwent physical tests. Patients were recom
mended to continue exercising in their local community. 

Patients assigned to self-administered exercises  
underwent 12 week of selfadministered exercises in 
their local community. These patients were recom
mended to exercise at the same intensity level as the  
supervised group. 

Outcomes
Baseline demographics and diseaserelated characteris
tics were obtained from medical records and physical as
sessments (Table 1). Physical tests were performed at 
baseline and at followup and three questionnaires were 
completed. The endpoints were changes from baseline 
to followup. The primary outcome was changes in  
muscle strength in the legs (kg). 

Muscle strength was measured in Cybex strength
training equipment (kg). Tests were performed for leg 
muscles (Leg Press – Eagle Strength), arm/shoulder  
muscles (VR1 Duals – LatRows), trunk extensors and 
flexors (VR1 Duals – ab/back) with a 10RM test.

Physical fitness was measured with a submaximal 
cycle test (Astrand test) given in VO2max in ml/kg/min on 
a Monark exercise bike (928 ProVO2) [16]. Patients  
rested for 2030 minutes before the test. 

Pain was reported as perception of overall pain on 
average within the past 48 hours. A numeric rating scale 
(NRS) of 010 was used; 0: “no pain” and 10: “worst im
aginable pain”.  

DAS28CRP was used as assessment of disease ac
tivity. It is calculated based on four variables; swollen 
joint counts, tender joint counts, Creactive protein 
(CRP) and patient global assessment. The score provides 

a number between 0 and 10; the higher the score, the 
higher the disease activity [17]. 

A Health Assessment Questionnaire (HAQDI) was 
used to describe the level of activities of daily living. The 
questionnaire contains eight categories: dressing and 
grooming, arising, eating, walking, hygiene, reaching, 
gripping and other activities. The highest scores from 
the categories are added together and divided by eight 
to achieve the final score. More severe disability yields a 
higher score. 

The Short Form 36 Health Survey (SF36) was used 
to describe the patients’ health status. The results on 
eight scales on functional ability, wellbeing and health 
status are summarised into the Physical Component 
Score (PCS) and the Mental Component Score (MCS);  
a number between 0 and 100 is given as the final score. 
The higher the number, the better the patient’s health 
[18]. 

Anxiety and fear avoidance in relation to physical 
activity were described by means of Fear Advoidance 
Belief Questionnaire (FABQ); the subscale on physical 
activity (FABQPA) was used; the word “back pain” was 

TaBlE 1

Baseline characteristics of patients with newly diagnosed rheumatoid arthritis undergoing a partly  
supervised exercise programme and a selfadministered exercise programme, respectively.

Partly supervised  
(n = 25)

self-administered  
(n = 26)

Age, yrs, median (range)  61 (2779) 54 (2371)

Sex: male/female, % 32/68 31/69

Disease duration, yrs, median (range)  1 (05) 1.5 (04)

BMI, kg/m2, median (range)  24.3 (18.142.2) 23.6 (18.044.9)

CRP, mg/l, median (range)  4.9 (0.538.7) 1.1 (0.615.0)

Swollen joints, 028, median (range) 0 (04) 0 (010)

Tender joints, 028, median (range) 3.0 (025) 0.5 (020)

DAS28CRP, median (range) 2.77 (0.964.12) 1.80 (0.974.37)

Blood pressure, mmHg, median (range) 135/80 (100199/53103) 131/80 (105166/5697)

Smoking status, %
Current smoker 20.0 11.5

Exsmoker 28.0 46.2

Never smoker 52.0 42.3

Muscle strength, legs, kg, median (range) 94.5 (47.3130.5) 86.7 (49.5148.5)

Physical fitness test, 

V02max, ml/kg/min.a, median (range) 25.2 (10.145.0) 29.0 (14.753.7)

Pain perception, NRS, 010, median (range) 3 (06) 2 (08)

HAQDI, 03, median (range) 0.25 (0.02.38) 0.25 (0.01.38)

SF36v2, 0-100b, median (range)
Physical Component Score 45.1 (30.459.6) 49.8 (27.558.5)

Mental Component Score 52.9 (31.661.6) 53.9 (26.766.1)

FABQ, 024 7.0 (0.016.0) 8.5 (0.018.0)

CRP = Creactive protein; DAS28CRP = Disease Activity Score in 28 joints calculated with Creactive 
protein; FABQ = FearAvoidance Beliefs Questionnaire; HAQDI = Health Assessment Question
naire; NRS = numeric rating scale; SF36v2 = Short Form 36 health survey questionnaire (SF36v2 
Danish, 1week recall); V02max = maximal oxygen uptake. 
a) n = 48 (partly supervised: n = 23, selfadministered: n = 25). 
b) n = 50 (partly supervised: n = 25, selfadministered: n = 25).
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changed to RA. The lower the score, the less anxiety and 
fear avoidance towards physical activity. The FABQ is ap
plicable to other patients than patients with low back 
pain [19]. 

statistical analysis
Power analysis (power of 80%) of changes in leg press 
(kg) from baseline to followup resulted in a sample of 
23 participants per exercise group at an anticipated 
dropout rate of 20%.

All parameters were represented by medians and 
range. Betweengroup analyses were performed using a 
Wilcoxon rank sum test and the chisquared test. Inten
tiontotreat analysis was performed on data from the 
questionnaires. Spearman’s rank correlation analysis 
was made between changes in muscle strength in legs 
and in pain, between changes in physical fitness and in 
pain, between changes in muscle strength in legs and 
pain at baseline, between changes in DAS28CRP and in 
muscle strength in legs and between changes in DAS28
CRP and in pain perception. Data on dropouts were ana
lysed. 

Trial registration: The trial was registered with www.
clinicaltrials.gov (NCT015553305).

REsUlTs
A total of 36 patients completed the study (Figure 1). 
Baseline characteristics are shown in Table 1. 

There was a significant difference in muscle 
strength in trunk extensors (p = 0.0009) and DAS28CRP 
(p = 0.006) from baseline to followup between the two 

groups, but not in any other outcomes. Results on 
changes between the two groups are shown in Table 2. 

In the partly supervised group and the selfadminis
tered group, muscle strength in legs improved by 32% 
and 26%, respectively; physical fitness improved by 15% 
and 7%, pain perception changed by –44% and –9%, re
spectively. Table 2 shows the results on changes. 

There was no significant correlation between 
changes in the two groups in either: 1) muscle strength 
in legs and pain, 2) muscle strength in legs and pain at 
baseline, 3) physical fitness and pain, 4) DAS28CRP and 
muscle strength in legs or 5) DAS28CRP and pain.

The intensity of strength exercises was increased in 
all patients approximately every other week. An exercise 
was increased when patients were able to do more than 
12 RM. If patients experienced pain, exercises were ad
justed by either reducing the exercise load, exercising 
the opposite extremity or the exercises in question were 
simply not done that day. Patients completed an aver
age of 92.2% of the training sessions.

The dropout rate was 29.4%. At baseline, the 15 pa
tients who dropped out were not significantly different 
from the patients concluding the study on any of the 
outcomes. We contacted the patients. Fourteen of the 
15 patients responded. None of the patients in either 
group indicated that exercises or pain in connection with 
exercises caused them to drop out. Increased pain to the 
chest and a herniated lumbar disc made it impossible for 
two patients to complete the supervised sessions. Med
ical journals were checked. The questionnaires were 
sent out to dropouts and their response rate was 60% 
(nine responders).

TaBlE 2

Change from baseline to 
followup indicated by  
median (range) in muscle 
strength in legs, physical  
fitness, pain perception, 
HAQDI, SF36v2 and FABQ 
in patients in the partly  
supervised exercise pro
gramme and the selfad
ministered exercise pro
gramme. 

Partly supervised (n = 15) self-administered (n = 21) Between the 2 groups (n = 36)

change p-valuea change p-valuea difference p-valuea

Leg muscles, kg      27 (13.554.0) 0.001 18 (–4.563.0) 0.001 9.0 (–4.563.0) 0.182

Physical fitness test, V02max, ml/kg/min.b 4.6 (–4.012.4) 0.003 2.2 (–7.011.0) 0.018 2.4 (–7.012.4) 0.161

Pain perception, NRS –2.0 (–6.03.0) 0.032 0.0 (–4.04.0) 0.932 –2.0 (–6.04.0) 0.263

DAS28CRP   –0.58 (–2.460.88) 0.011 0.06 (–1.621.77) 0.931 –0.52 (–2.461.77) 0.006

HAQDI, 03c 0.0 (–0.630.5) 0.726 0.0 (–0.630.3) 0.759 0.0 (–0.630.5) 0.972

SF36v2d

Physical Component Score 1.3 (–10.313.6) 0.015 0.9 (–5.120.9) 0.084 0.4 (–10.320.9) 0.802

Mental Component Score 2.8 (–7.3617.9) 0.106 –1.2 (–20.920.8) 0.679 1.6 (–20.920.8) 0.089

FABQe       –0.5 (–16.012.0) 0.808 0.0 (–13.011.0) 0.988 –0.5 (–16.012.0) 0.922

DAS28CRP = Disease Activity Score in 28 joints calculated with Creactive protein; FABQ = FearAvoidance Beliefs Questionnaire; HAQDI = Health 
Assessment Questionnaire; NRS = numeric rating scale; SF36v2 = Short Form 36 health survey questionnaire (SF36v2Danish, 1week recall);  
V02max = maximal oxygen uptake. 
a) Describes statistical level of change in end point from baseline to followup in each group and between the 2 groups (statistical significance:  
p < 0.05). 
b) n = 35 (partly supervised: 15 and selfadministered: 20) NRS 010. 
c) n = 45 (partly supervised: n = 21, selfadministered: n = 24). 
d) n = 45 (partly supervised: n = 21, selfadministered: n = 24). 
e) n = 43 (partly supervised: n = 20, selfadministered: n = 23).
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discUssiOn
Patients with early RA in remission and with low and 
moderate disease activity improved muscle strength in 
legs and improved their level of physical fitness after 
completing 12 weeks of progressive highintensity exer
cises. We found a significant difference in DAS28CRP, 
but no significant differences between the two groups in 
terms of muscle strength, physical fitness, pain percep
tion, HAQDI, Short Form 36 health survey questionnaire 
(SF36v2) or in FABQ from baseline to followup.  

A thorough instruction seems to be sufficient to 
guide patients to complete highintensity exercises on 
their own. We found no differences in most physical and 
mental parameters between the supervised and the self
administered exercises; this could indicate that patients 
were able to follow instructions on intensity and pro
gression. On the other hand, there was a significant dif
ference in trunk extensors and in DAS28CRP score after 
12 weeks between the two interventions in favour of 
the partly supervised exercises. Other studies comparing  
supervised exercises with standard care have shown a 
positive effect on physical capacity and functional ability 
in those who participate in supervised interventions  
[911].

The highintensity level of both interventions and 
the progressive approach were feasible for patients with 
early RA who reported no increase pain and HAQDI. 
Nevertheless, there was a high dropout rate in both ex
ercise groups (40% versus 20%) compared with similar 
studies which report dropout rates below 20% [9, 10]. 
None of the patients in our study considered exercises a 
reason for their drop out. Consequently, we have no 
reason to believe that highintensity exercises result in 
adverse events such as longterm pain or disease activity 
in patients with early RA. These assumptions are in line 
with conclusions from other studies [7, 8] and the fact 
that patients in both groups improved their DAS28CRP 
after 12 weeks. Nevertheless, the transferability of our 
results to the individual patient should be interpreted 
with caution. In this study, comorbidities and the time 
perspective influenced noncompliance. This is in line 
with described comorbidities [3, 20] and barriers to ac
tivity in patients with RA [13]. Further investigation of 
the reasons for drop out is necessary to optimise inter
ventions in patients with early RA. 

The study design and the blinding of the physiother
apist performing the tests added to the strength of the 
study. Furthermore, the chosen highintensity level 
proved to be feasible for patients with early RA without 
increased reported pain due to exercises, either in  
HAQDI or in DAS28CRP.

We excluded patients with myocardial infarction, 
angina pectoris and severe hypertension. These patient 
groups are normally recommended exercise; and since 

patients with RA often suffer from cardiovascular dis
ease, excluding these patients must be considered when 
comparing our results to other patients with early RA. 
The high number of dropouts was a limitation.

Results from this study are considered relevant in 
patients with early RA. Patients in remission and pa
tients with a low or moderate disease activity should be 
advised to participate in highintensive exercises as this 
may improve both physical and mental parameters.

Whether or not intervention should be supervised 
or selfadministered remains unclear. Both approaches 
were effective in our study. Until we have more know
ledge, we must rely on health professionals to deter
mine whether or not to advise patients to participate in 
supervised or nonsupervised exercises.  

Future research should establish how health profes
sionals may help and motivate patients with early RA to 
become and remain physically active. Particularly, the 
longterm adherence to exercise programmes needs to 
be clarified. 

cOnclUsiOns
We found that patients with early RA in remission and 
patients with a low or moderate disease activity can per
form progressive highintensity exercises. Despite a high 
dropout rate, exercises do not seem to cause adverse 
events. Partly supervised exercises with followup after 
12 weeks are not more effective than selfadministered 
exercises. 

A progressive highinten
sity exercise programme 
is feasible for patients 
with early rheumatoid  
arthritis.
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