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CLINICAL SCIENCE

Effectiveness of longstanding exercise therapy
compared with usual care for people with rheumatoid
arthritis and severe functional limitations: a

randomised controlled trial

Max M H Teuwen

Maria A T van Wissen
Dirkjan van Schaardenburg
Cornelia H M Van den Ende

ABSTRACT

Objectives To compare the effectiveness of
longstanding (>52 weeks), supervised exercise therapy
with usual care in adults with rheumatoid arthritis (RA)
and severe functional limitations.

Methods Participants were randomised 1:1

to the intervention (individualised goal-setting,
active exercises, education and self-management
regarding physical activity) or usual care. Primary
endpoint was the change in the Patient-Specific
Complaints activity ranked 1 (PSCT, 0-10) at

52 weeks. Secondary endpoints included the

PSC activities ranked 2 and 3 (PSC2, PSC3),

Health Assessment Questionnaire-Disability

Index (HAQ-DI), Rheumatoid Arthritis Quality of
Life Questionnaire (RAQoL), 6-minute walk test
(6MWT), Patient Reported Outcome Measurement
Information System Physical Function-10 (PROMIS
PF-10) and the Short Form-36 Physical and Mental
Component Summary Scales (SF-36 PCS and MCS).
(Serious) Adverse events (AEs) were recorded.
Measurements were done by blinded assessors.
Analyses at 52 weeks were based on the intention-
to-treat principle.

Results In total, 217 people (90% female, age
58.8 (SD 12.9) years) were randomised (n=104
intervention, n=98 usual care available for
analyses). At 52 weeks, the improvement of the
PSC1 was significantly larger in the intervention
group (mean difference (95% Cl) —1.7 (2.4, —-1.0)).
Except for the SF-36 MCS, all secondary outcomes
showed significantly greater improvements favouring
the intervention (PSC2 —1.8 (2.4, -1.1), PSC3
-1.7 (=2.4, =1.0), PROMIS PF-10 +3.09 (1.80,
4.38), HAQ-DI -0.17 (-0.29, —-0.06), RAQoL —2.03
(-3.39, -0.69), SF-36 PCS +3.83 (1.49, 6.17) and
6MWT +56 (38, 75) m). One mild, transient AE
occurred in the intervention group.

Conclusion Longstanding, supervised exercise
therapy was more effective than usual care in
people with RA and severe functional limitations.
Trial registration number Netherlands Trial
Register (NL8235), included in the International
Clinical Trial Registry Platform (https://trialsearch.
who.int/Trial2.aspx?TriallD=NL8235).
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Exercise therapy is a proven effective and
recommended treatment for rheumatoid
arthritis (RA), with beneficial effects on aerobic
capacity, muscle strength, functional ability and
quality of life.

= The evidence was so far gathered in patients
with RA with stable disease and no or few
comorbidities.

WHAT THIS STUDY ADDS

= This study is the first evaluation of a
personalised, longstanding, supervised exercise
therapy programme in patients with RA with
severe disability due to persisting disease
activity, joint damage and/or comorbidities.

= The exercise programme was tailored to
individual functional limitations, delivered by
trained physical therapists in primary care and
had a duration of =52 weeks.

= At 52 weeks, the longstanding exercise therapy
programme was more effective than usual care
with respect to functional ability and physical
quality of life.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= In people with RA and severe functional
limitations, the provision of personalised,
longstanding, supervised exercise therapy
should be considered.

= For future implementation, education of
physical therapists on the tailored approach
and focus on active treatment modalities is
needed.

= Further research into the cost-effectiveness of
personalised, longstanding, supervised exercise

therapy in the treatment of RA is warranted.

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic systemic
disease, mainly characterised by arthritis of
the peripheral joints, globally affecting about
0.2-0.5% of the population, and women more
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often than men (ratio 2.5:1).' ? Pharmacological treatment
strategies for RA have drastically improved over the last
decades. Currently, a minority of patients with RA are having
unsatisfactory control of disease activity, as illustrated by the
5-20% of patients with RA® fulfilling the criteria for difficult-
to-treat (D2T) RA*? in clinical studies. Also, the consequences
in terms of pain, fatigue, and physical and mental function,
which can all adversely affect the execution of daily activities
and participation in society, including the ability to work, are
substantial in some patients.®® Regarding functional disability
specifically, an association with disease activity has been estab-
lished,” ™ but it can also be related to other factors such as
joint damage or deformities, complications of the disease or its
treatment and/or comorbidity.'® !

Patients with RA and functional disability may benefit from
exercise therapy. Indeed, in clinical guidelines on the manage-
ment of RA, exercise therapy is recommended in addition to
pharmacological treatment.'*™* This recommendation is based
on the ample evidence for the benefits of exercise programmes
as an effective and safe intervention, improving aerobic capacity,
muscle strength and functional ability of patients with RA."™'8

Regarding the evidence on the effectiveness of exercise
therapy in RA, it must be noted that studies were generally done
in highly selected patients,'® with a relatively favourable health
status and stable, well-controlled disease activity. Patients with
persistent disease activity, considerable joint damage, multiple
joint replacements and/or comorbidities are therefore under-
represented in research. This is striking, as in particular, patients
in this subgroup may have severe limitations in daily activities
and/or social participation and are putatively in need of exer-
cise therapy, most likely of longer duration due to fluctuations
of health status over time. We identified only one randomised
controlled trial (RCT) that specifically included people with RA
and active disease.'” That study was executed during admission
for inpatient multidisciplinary rehabilitation, with average dura-
tion of 30 days."” It showed a beneficial effect of dynamic exer-
cise therapy on disease activity and muscle strength as compared
with conventional exercises. Given the specific setting of that
intervention, and the fact that the study was performed more
than 25 years ago, its results may not be generalisable to the
population of patients with RA and severe functional disability
in the era of biological therapy.

The health status of current patients with RA and severe func-
tional disability may be complex, and so may be the tailoring
of treatment. Although personalisation is a core competency
of health professionals in rheumatology®® and underlined in a
recent physical therapy guideline on the management of RA,*!
a specific approach for the personalisation of treatment may
be needed in complex cases. Examples of such approaches that
are proven effective include a tailored exercise intervention
for elderly people with mobility problems*??* and for patients
with knee osteoarthritis and multimorbidity.** In patients
with RA and severe functional disability, the effectiveness of
such a systematic, comprehensive approach has not yet been
established.

In conclusion, there is a lack of studies on exercise therapy for
people with RA with severe functional disability, using a specific,
personalised approach. The Longstanding-EXercise Therapy in
people with RA (L-EXTRA) Study was designed to evaluate the
effectiveness of a 52-week, personalised, supervised exercise
therapy programme compared with usual care in a population
of patients with RA with severe functional limitations in daily
activities and/or participation.

METHODS

Study design

The L-EXTRA Study was conducted in parallel with a similar
study in people with axial spondyloarthritis. The protocol of
both studies was published earlier.”® It concerns a 52-week,
randomised, assessor-blinded, parallel-group study, with
follow-up assessments at 104 or 156 weeks. The study was regis-
tered in the Netherlands Trial Register, within the International
Clinical Trials Registry Platform (NL8235). This paper presents
the 52-week results.

Patient and public involvement

Online supplemental table 1 shows the involvement of patients in
the study.®® Two patient representatives from the Dutch Arthritis
Society (ReumaNederland) were involved in the identification of
the research need, the design and conduct of the study. In addi-
tion, representatives from local or regional patient organisations
actively supported the recruitment of patients.

Participants

Eligible individuals were adults (aged =18 years) with a clinical
diagnosis of RA made by a rheumatologist. Individuals had self-
perceived severe limitations in daily activities involving self-care
(eg, dressing, washing), and/or transfers (eg, getting in and out
of bed, rising from a chair or using the toilet), and/or mobility
indoors or outdoors. The limitations were directly or indirectly
related to the rheumatic condition, for example, caused by
persisting or progressive disease activity despite optimal medical
treatment and/or severe joint damage and/or deformities and/or
severe comorbidity, for example, pulmonary or cardiovascular
disease. Moreover, their functional limitations were judged to
be unlikely to improve or resolve with a brief exercise therapy
intervention. Individuals who had received physical therapy in
the past 3 months, either or not in the context of a multidisci-
plinary team intervention or were shortly in need of admission
to a hospital or rehabilitation centre, were excluded.

Randomisation

Participants were randomised (1:1) to receive either long-
standing, personalised exercise therapy or usual care for 52 weeks
using randomisation software Castor Electronic Data Capture
(Amsterdam, The Netherlands, 2019). Randomisation was strat-
ified by sex (female/male) and healthcare insurance coverage of
physical therapy (<12or =12 sessions) and executed in blocks
of varying sizes of 4, 6 or 8. The latter was done to ensure a
relatively equal distribution of intervention and usual care for
patients over the study period. The two researchers carrying out
the randomisation (WFP, SFEvW) were not involved in the data
collection.

Recruitment and selection procedures

During the recruitment period of 22 months (planned 19 months
plus 3 months elongation due to the COVID-19 pandemic), infor-
mation on the study was continuously disseminated via various
channels. The information was tailored to the target groups of
people with RA (websites, digital newsletters, flyers and (digital)
posters) and of rheumatologists and clinical nurse specialists
(emails, digital and face-to-face presentations). In addition,
information letters were sent by regular mail to selected groups
of possibly eligible patients with RA in two centres (Reade,
Amsterdam; Sint Maartenskliniek, Nijmegen). Individuals could
express their interest in the study by online self-registration or
registration via their treating clinician. Screening of the eligibility
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criteria (except for the clinical diagnosis of RA) was done by one
of the researchers via a telephone interview and subsequently all
screening results were discussed with two other members of the
research team. In case of doubt, the larger research team was
consulted and/or the patient and/or the treating rheumatologist
were contacted. Finally, if patients fulfilled the eligibility criteria
until then, the treating rheumatologist was asked to confirm the
diagnosis of RA. Individuals meeting all eligibility criteria and
providing written informed consent were enrolled.

After definite enrolment, the treating rheumatologist was
asked to provide the following clinical information: rheuma-
toid factor positive (yes/no); anti-citrullinated protein antibodies
positive (yes/no); the most recent Disease Activity Score (DAS-
28)*” %% and fulfilment of the accepted definition of D2T RA (yes/
no).*’

Intervention and usual care conditions

The intervention consisted of personalised, supervised and
longstanding (=52 weeks) active exercise therapy according to
a standardised treatment protocol to be delivered by a trained
primary care physical therapist (PT). The characteristics of the
intervention are systematically described according to an estab-
lished checklist?” in online supplemental table 2. The inter-
vention followed the framework of the WHO International
Classification of Functioning, Disability and Health (ICF)** and
the Hypothesis Oriented Algorithm for Clinicians-II*' ** and was
based on similar approaches employed in previous research.***
It comprised an initial assessment, setting of treatment goals®®
regarding functional ability and provision of active treatment
with regular monitoring and evaluation.

Active treatment comprised exercises (aerobic, muscle
strengthening, flexibility/joint range of motion and functional/
neuromotor exercises), patient education and the promotion of
physical activity, including the provision of a simple waist pedom-
eter. PTs tailored the intervention to the patient’s functional
limitations and overall health status, while for exercises carefully
taking the guidelines for the adequate dosage into account.'®*?
To ensure that all patients would receive an appropriately dosed
intervention, a fixed frequency of two sessions per week for the
first 12 weeks was set, whereafter it was advised to decrease
the frequency to once weekly (total 64 sessions), with 14 addi-
tional optional sessions, depending on the participants’ needs. If
participants expressed the intention to use conventional physical
therapy in addition to the intervention, this was discouraged.

The treating primary care PTs were primarily recruited through
a national network of PTs with specific expertise regarding
rheumatic diseases (www.reumanetnl.nl, accessed 22 October
2023). In case there was no member in the patient’s residence,
a PT working in the neighbourhood, preferably with expertise
regarding the treatment of people with rheumatic diseases, was
approached. Participating PTs took part in a mandatory training
programme that was provided via a live, online training session
or e-learning via an app (2.5 hours). They all received a manual
and could seek guidance from an expert PT through video
consultations or email. PTs trained to deliver the intervention
were instructed not to treat people allocated to the usual care
condition.

Participants randomised to the control group received usual
care, with the content and delivery determined by the treating
clinician(s) and participants themselves. The use of regular phys-
ical therapy, accessible through referral by a physician or self-
referral (direct access), was neither encouraged nor discouraged.
After 52 weeks, both participants in the intervention and usual

care groups had access to the intervention until the end of the
study.

Outcome measures

The selection of outcome measures (see online supplemental
table 3A) was primarily based on their ability to reflect func-
tional ability on the level of the ICF component ‘Activities and
Participation’.’” Tt was anticipated that the impact of potential
underlying impairments on the level of ‘Body Functions and
Structures’ such as pain, fatigue or muscle weakness would
vary largely across individuals, so measures for such aspects
were considered less suitable as outcomes on the group level.
The primary endpoint was the change in the highest-ranked
Patient-Specific Complaints Numerical Rating Scale (PSC1
NRS) score®® ¥ at 52 weeks. The PSC consists of the partici-
pant’s three most limited activities, ranked from 1 to 3, with the
level of difficulty of each activity scored on an NRS (anchors 0:
easy; 10: impossible to do). Secondary endpoints included the
PSC activities ranked second and third (PSC2 and PSC3), the
Patient Reported Outcome Measurement Information System
(PROMIS) Physical Function (PF)-10,%® 3 the Health Assessment
Questionnaire-Disability Index (HAQ-DI),**** the Rheumatoid
Arthritis Quality of Life (RAQoL) Questionnaire,” the 36-Item
Short-Form Health Survey (SF-36) Physical and Mental Compo-
nent Summary Scales (PCS and MCS),* * and the 6-minute
walk test (6MWT).*

The occurrence of serious adverse events (SAEs) or adverse
events (AEs) was prospectively recorded in the intervention
group by the treating PTs. For the purpose of this study, SAEs
were defined as occurrences resulting in death or being life-
threatening, requiring hospitalisation or resulting in significant
or permanent (aggravation of) disability or incapacity and being
directly related to the exercise therapy treatment. AEs were
defined as unfavourable occurrences directly related to exer-
cise therapy treatment but were not severe, such as a temporary
interruption of the therapy for nausea or a fall without injuries.
At 52 weeks, participants in the intervention group who had
used the intervention and participants in the usual care group
who had used physical therapy were asked to complete four
questions on two common AEs related to exercise or physical
therapy treatment: occurrence of muscle soreness (yes/no) and/
or fatigue (yes/no) and, if yes, a rating of severity on a scale from
0 to 10 (0=no-10=severe muscle soreness/fatigue).

Data collection and blinding

Online supplemental table 3B shows an overview of the time
points of data collection. All outcomes were collected at base-
line, 26 and 52 weeks, except for the PSC NRS and the 6MWT.
The PSC NRS was not administered at 26 weeks, as we antici-
pated that this could trigger patients in the usual care group to
seek help from a PT, thereby decreasing the contrast between
the study arms. The 6MWT was not administered at 26 weeks
for logistic reasons. All data were collected by two assessors
(MMHT and MATvW), who were blinded to the treatment
allocation. All outcomes other than the PSC NRS and 6MWT
were electronically collected using the data monitoring system
OnlinePROMs (2020, Interactive Studios). Throughout the
conduct of the trial, measures were taken to preserve blinding.
The patients were instructed repeatedly not to discuss their
treatment allocation with the assessor and were given advice on
how to avoid unblinding. The blinding failed in 29 of the 204
participants who completed the 52-week assessment (14%). For
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120 of the remaining 175 participants (69%), the assessors were
able to guess the treatment allocation correctly at 52 weeks.

Statistical analyses

A planned sample of 172 participants was estimated to provide
>90% power for testing the superiority of the longstanding,
personalised exercise intervention versus usual care for the
primary endpoint of the PSC at week 52. The assumed difference
was based on a population effect size of 0.5, being an accepted
threshold for discrimination for changes in patient-reported
outcomes in chronic diseases.*” Power estimations were calcu-
lated using a two-sided significance level of 0.05. Taking into
account a 20% drop-out rate, 215 people with RA and severe
functional limitations needed to be included.

Analyses of effectiveness were performed according to the
intention-to-treat principle, with the allocation only being
revealed after all analyses were completed. Only measurements
that had been performed within a time frame of 6 weeks around
the initially planned time points were used for the analyses. As
baseline covariates were balanced, the analyses were performed
without adjustments. For the primary outcome PSC (NRS 1) as
well for the PSC NRS 2 and 3 and the 6MWT, the mean changes
between baseline and 52 weeks between the intervention and
usual care groups were compared with unpaired Student’s t-test.
The results were expressed as mean difference between change
scores with the 95% CI. For the other secondary outcomes,
linear mixed models were employed as three time points were
available for these outcomes and differences between the groups
at these time points were estimated.

In addition, the effect size of the difference in change of the
primary and secondary outcome measures between the two
groups was determined using Cohen’s d=mean difference inter-
vention group—mean difference usual care group/pooled SD,
the latter calculated with the formula: SD=V[(SD1*+SD2%)/2].
Calculations were identical for all outcome measures.

We did not perform the originally planned per-protocol anal-
ysis. In the intervention group, the number of attended treat-
ment sessions was, among other factors, likely to be related to
the speed of achievement of their individual goals rather than
treatment adherence. In the usual care group, there could be
several reasons for either or not using conventional physical
therapy, including the participant’s health status or insurance,
hampering the interpretation of findings.

RESULTS

Patient recruitment, randomisation and baseline
characteristics

A total of 394 individuals were screened for eligibility, of whom
217 fulfilled the eligibility criteria, were willing to participate
and were randomly assigned to receive longstanding person-
alised exercise therapy or usual care. Fifty-two of the total of
217 included patients (24%) had been recruited via the targeted
information mailing to 593 patients in two centres. After rando-
misation, one participant in each group immediately withdrew;
these patients were substituted to reach the intended number of
215 participants, resulting in 109 and 106 patients in the inter-
vention and usual care groups (figure 1). There were 11 partici-
pants lost to follow-up between baseline and 52 weeks, whereas
from two patients, the assessments at 52 weeks were not carried
out within the appropriate time frame, so data from 104 (95%)
and 98 (92%) participants in the intervention and usual care
groups were available for the primary analysis. Regarding the
participants lost to follow-up, three patients were deceased: two

in the intervention group and one in the usual care group, while
others discontinued participation due to serious deterioration of
health other than RA, private circumstances, lack of interest or
lost contact.

Baseline demographic and disease characteristics were balanced
between the intervention and usual care groups (table 1). The
proportion of female patients (90%) was relatively high given
the sex distribution of RA. The mean HAQ-DI of 1.7 (SD 0.5)
in both groups, and the proportions of 43.6% and 51.1% of
patients fulfilling the definition of D2T RA in the intervention
and usual care groups are reflective of a population of people
with RA and considerable functional disability. In general, the
patients’ disease activity seemed relatively well controlled, with
a mean DAS-28 around the low disease activity threshold.?®
In addition, more than 95% had one or more comorbidities
and around one-third of the participants had at least one joint
arthroplasty.

Effectiveness
In total, 102 PTs were trained to deliver the intervention to the
109 patients in the intervention group. One-hundred and four
(95%) patients started the intervention, whereas for 99 of these,
the PT’s records were sufficiently complete, showing that they
used on average 39 sessions (SD 15.9). There were seven, six and
nine patients who discontinued treatment between 13 and 26
weeks, 26 and 39 weeks, and 40 and 52 weeks, respectively, and
who did not resume treatment before 52 weeks. Due to a logis-
tical error, two patients (2%) in the usual care group were given
access to the intervention and their PTs followed the mandatory
training. One of these patients had 6 sessions and the other 32
sessions. In addition, 70 (66%) patients in the usual care group
used physical therapy other than the study intervention during
the 52-week study period.

Tables 2 and 3 present the results of the primary and secondary
outcome measures.

Primary outcome measure

At week 52, the change from baseline of the PSC1 NRS was
statistically significantly greater in the intervention than in
the usual care group (mean difference —1.7 (95% CI —2.4 to
—1.0)). The between-group effect size of the PSC1 NRS at 52
weeks was 0.7.

Secondary outcome measures
Similar to the PSC1 NRS, the differences in the change scores
of the PSC2 NRS (mean difference —1.8 (95% CI: —2.4 to
—1.1)), the PSC3 NRS (mean difference —1.7 (95% CI —2.4 to
—1.0) and the 6MWT (mean difference 56 (95% CI 38 to 75)
m) reached statistical significance at 52 weeks. Effect sizes were
0.7 and 0.8 for PSC2 and PSC3 NRS and 0.9 for the 6MWT.

The results for the outcome measures that were obtained at
baseline, 26 and 52 weeks are presented in table 3. The improve-
ment was statistically significantly greater in the intervention
than the usual care group for the PROMIS PF-10, HAQ-DI,
the RAQoL and the SF-36 PCS, while there were no differences
regarding the changes of the SF-36 MCS.

The between-group effect sizes were 0.6 for the PROMIS
PF-10, 0.5 for HAQ-DI, 0.4 for the RAQoL, 0.5 for SF-36 PCS
and 0.2 for the SF-36 MCS.

Harms
During the experimental period of 52 weeks, no SAEs related
to the intervention were reported. The deaths of two patients in
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394 Assessed for eligibility

[ Enrollment ]

A 4

177 Excluded

33 Declined to participate after receiving information

19 Not diagnosed with Rheumatoid arthritis

74 No severe limitations in daily activities caused by RA

1 Functional decline can be stopped or improved by a short,
intermittent physical therapy treatment

28 Individually treated by a physical therapist and/or a
multidisciplinary team in the last 3 months and did not
want to quit temporary for 3 months

8  Inneed of hospital admission

32 Other reasons

_|

217 Randomized

’_

y

A4

110 Intervention group

1 Withdrgw immediately after ¢
randomization

A 4

Allocation

107 Control group l

| 1 Withdrgw immediately after
randomization

A 4

109 Baseline assessment completed | Baseline I ’ 106 Baseline assessment completed

4 Lost to Follow-up
2 Deceased <
2 Private circumstances

Lost to Follow-up

Deceased

Private circumstances
Serious deterioration of health
Unable to Contact

Lost interest

BP |

A

105 Assessment 12 months completed

1 Assessment not completed within
predefined timeframe of 52 +/- 6 weeks
and patient not included in the analyses

Figure 1 Flow chart. RA, rheumatoid arthritis.

the intervention group had no relation with the exercise therapy
treatment (cancer). One AE was recorded in the intervention
group, that is, a participant reported dizziness and nausea during
aerobic training. The symptoms subsided after 10 min of rest and
the treatment was continued.

At 52 weeks, 89 of the 99 participants (90%) in the inter-
vention group who had used the intervention and 45 of the 72
(63%) participants in the usual care group who had used phys-
ical therapy (43 conventional physical therapy and 2 erroneously
the intervention) completed the questions on the occurrence and
severity of muscle soreness and fatigue. The occurrence of muscle
soreness related to the intervention or other physical therapy
treatment was reported by 70% (n=62 of 89) and 60% (n=27
of 45) and fatigue by 71% (n=63 of 89) and 64% (n=29 of 45)
of patients in the intervention and usual care groups, respec-
tively. The average severity of muscle soreness was 3.9 (SD 2.2)
and 4.3 (SD 2.6) and of fatigue 4.4 (SD 2.4) and 3.9 (SD 2.9) in
patients in the intervention and usual care groups, respectively.

DISCUSSION

This study demonstrates the effectiveness of longstanding
(52 weeks), personalised, supervised exercise therapy in people
with RA and severe functional limitations compared with usual
care. The intervention group showed significantly greater
improvements than the usual care group in the primary outcome

i

12 months

) 4
104 Analyzed in Intention-to-treat

99 Assessment 12 months completed

A4

98 Analyzed in Intention-to-treat

1 Assessment not completed within
predefined timeframe of 52 +/- 6 weeks
and patient not included in the analyses

(PSC NRS) and various other measures of functional ability and
quality of life, with the exception of the SF-36 MCS.

To our knowledge, this is the first study on a longstanding
primary care exercise intervention in the specific population of
people with RA and severe functional disability. The complexity
of their condition was illustrated by the considerable propor-
tions with multiple comorbidities and fulfilling the criteria for
D2T RA.*? Participants in the only previous RCT that included
patients with RA with active disease, executed in the rehabilita-
tion setting, had an average baseline HAQ-DI score comparable
with our population (ie, 1.8 and 1.7 in the dynamic and conven-
tional exercise groups).” Despite the relatively small sample size
and short duration of the intervention in that study, a clinically
relevant, but statistically non-significant, difference in improve-
ment of the HAQ-DI of —0.2 (95% CI —0.7, 0.3) was seen."”
Although not statistically significant, its magnitude was in the
same range of the treatment effect observed in the present study
and may suggest the potential of exercise therapy in patients
with RA who are often excluded from clinical trials on exercise
therapy.

In our study, according to most secondary endpoints, an effect
of the intervention was already seen at 26 weeks. Moreover,
about 20% of the patients in the intervention group discon-
tinued treatment before its anticipated duration of 52 weeks.
Despite these observations, the design of the study does not
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Table 1 Baseline demographics and disease characteristics of Table 1 Continued
participants in a randomised controlled trial on longstanding, -
. . Intervention group Usual care group
personalised exercise therapy (N=109) (N=106)
Intervention group  Usual care group *Difficult-to-treat RA definition based on Nagy et al.**
(N=109) (N=106) +The DAS-28 score”” was based on the ESR and if the DAS-28 score was based on
Female, N (%) 97 (89.0) 97 (91.5) the CRP score, the following calculation was used: DAS-28-ESR=3.3928xLn (DAS-

28-CRP)+0.0254.% The cut-off points of the DAS-28 score categories were based on

Age in years, mean (SD) 59.4 (12.1) 58.1(13.6) Fleischmann et a2
Age in categories $Cut-off points of the HAQ-DI were based on Bruce and Fries."
1840 years, N (%) 9(8.3) 12 (11.3) §Higher education=bachelor or master at University (of Applied Sciences).
41-65 years N (% BED 60 566 maes s CRRC reace prtein; oDMARD, conventione ynthetc OMARD;
266 years, N (%) 31(284) 34321 DAS-28, Disease Activity Score; DMARD, disease-modifying antirheumatic drug; ESR,
BMI (kg/mz), mean (SD) 27.2 (5.0) 27.9(6.9) erythrocyte sedimentation rate; HAQ-DI, Health Assessment Questionnaire-Disability
Single-person household, N (%) 30 (27.5) 37 (34.9) Index; NSAIDs, non-steroida}l anti-inflammatory drugs; RA, rheumatoid arthritis;
Higher educations, N (%) 35 (32.1) 27 25.5) tsDMARD, targeted synthetic DMARD.
Work status, N (%)
<66 years old, N (%) 82 (75.2) 72 (67.9) . . . i
paid job, N (%) 23 28.0) 22 306) permit conclusions on whether shorter interventions would lgad
No job, health problems, N (%) 32 390) 2940.3) to Fomparable r.esults. Fo-r thz}t purpose, an RCT comparing
o ' similar interventions but with different lengths would be needed.
NOJ(_)b' other rea.sons,N.(-%) 27(329) 21292) With the interpretation of the effectiveness observed in the
Ic-lgztrz;:'snr?%e Gl e ] LA L) 2e RS present study, the considerable use of physical the.rapy in the
12 physical Grerapy beatiments 84 (875) 83 (84.7) u'sua}l care group must be taken into account, as this may have
N (%) ' diminished the contrast between the treatment arms. Our find-
Self-reported duration of complaints ~ 21.6 (12.6) 21.6 (14.0) ings may thus sqgges.t that t.he specific element§ Of Fhe experi-
(years), mean (D) mental intervention, in particular the focus on individual goals
Years since diagnosis (years), mean (SD) 18.0 (11.9) (N=102)  19.7 (14.1) (N=91) and active exercises, may have played a crucial role i? Fhe
Difficult-to-treat RA criteria®, fulfilment, 44 (43.6) (N=101) 46 (51.1) (N=90) observed effect. It can however not be ruled out that a similar
N (%) approach was employed in previous RCTs on exercise therapy
Rheumatoid factor positive, N (%) 69 (68.3) (N=101) 58 (67.4) (N=86) in RA, as interventions were in general poorly described, in
ACPA positive, N (%) 58 (60.4) (N=96) 55 (62.5) (N=88) particular regarding the aspect of personalisation of treatment.
DAS-281, mean (SD) 3.0 (1.3) (N=83) 3.2 (1.3) (N=76) Nevertheless, our results are consistent with the literature on
DAS-28 score <2.6 (remission), N (%) 34 (41.0) 27 (35.5) the effectiveness of .similar exercise ir.lt.erventions in elderly
DAS-28 score 2.6-3.2 (mild), N (%) 14 (16.9) 14(18.4) peotl))lle anglzgfople with knee osteoarthritis and complex health
DAS-28 score >3.2-5.1 (moderate), 30 (36.1) 29(38.2) problems. , ,
N (%) In our study, no effect of the intervention on mental func-
DAS-28 score 5.1 (high), N (%) 5(6.0) 6(7.9) Fioning as measured by the. SF-36 MCS was seen. Allthough the
HAQ-DI, mean (SD) 1705) 17(05) intervention was not sp;qﬁcally aimed at addressmg‘psycho—
HAQ-DI score 0-1 (mild), N (%) 12(11.0) 9(85) logical well-being, beneﬁaal effe.cts on ment.al well-being h.ave
HAQ-DI score >1-2 (moderate- 74(679) 79.(745) bee'n‘demonstra.ted in other studl.es on exercise and/or physical
severe). N (%) activity promotion. However, given the relatively favourable
e D sa 0 Gty 2301.1) 18 (17.0) baseline average .SF-36 MCS score in our study, theref may have
severe), N (%) been relatively little room for improvement regarding mental
health.

Current medication use, N (%) . . . .
Any DMARD 76 (69.7) 73 (68.9) With respect to the risk of harms, apart for transient and mild

muscle soreness and fatigue reported by the majority of patients,

bDMARD 56 (73.7) 58 (68.5) : ¢ :
only one AE that was most likely related to the intervention was
tsDMARD 5 (6.6) 7(9.6) .
TR 51 67.1) 3 @79) reported. Therefore, the results suggest that the risk of harms of
NSAID o . (41'5) active exercise therapy, if applied according to the intervention
| o s oral : protocol, is very low in patients with RA with complex disease.
Gucocort!co! soral ) AN Regarding the recruitment of patients, we anticipated chal-
e celeiecn AULER iy lenges to reach out to the specific subgroup. Apart from the
intramuscular/intra-articular . . . .
o T et e il S0 Sy impact of the COVID-19 pandemic on the recruitment rate, it
k' : el N (5 : : ) appears that, despite all efforts to disseminate information on
Smoking status: ever smoxe ;N( U DR 34z the trial, it may not have reached all potentially eligible patients
il o e oy, ) hinlhug il and clinicians. This hypothesis is supported by the substantial
0 3(2.8) 5(4.8) response to targeted, personalised mailings to patients with RA
1-2 23213 28(26.7) in two centres. With respect to the latter, the possible role of
34 9 (36.1) 3(31.4) clinicians’ unfamiliarity with the trial, a lack of awareness of
=5 43 (39.8) 39(37.1) functional limitations among their patients with RA or other
Joint replacement surgeries =1, N (%) 41 (37.6) 9 (36.8) factors such as time constraints during consultations remain to

Continued be established.
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Table 2 Differences between groups for the primary outcome (Patient-Specific Complaints activity ranked 1, PSC1 NRS) and secondary outcomes

(PSC2 and PSC3 NRS and 6MWT) at 52 weeks: intention-to-treat analyses

Intervention group

Intervention vs usual

Usual care group care group

Mean difference*
in change scores

Baseline 52 weeks Mean change Baseline 52 weeks Mean change between groups
mean (SD) mean (SD) (95% Cl) mean (SD) mean (SD) (95% Cl) (95%Cl)
N 104 104 104 98 98 98 202
Primary outcome
PSC NRS 11 (0-10) 7.5(1.4) 4.8(2.4) -2.7(-33,-22) 75(1.2) 6.5(2.2) -1.0 (-1.5,-0.5) -1.7(-2.4,-1.0)
Secondary outcome
PSC NRS 2% (0-10) 75(1.3) 4.7 (2.6) -2.8(-33,-23) 7.4(1.3) 6.4 (2.3) -1.0(-15,-06) -1.8(-2.4,-1.1)
PSC NRS 3% (0-10) 7.5(1.4) 4.5(2.5) —3.0 (-3.5,-2.6) 76(1.2) 6.3 (2.3 -1.3(-1.8,-0.9) -1.7 (-2.4,-1.0)
6MWT# (metres) 311 (92) (=100) 379 (106) (n=100) 69 (55, 82) 313 (98) (n=89)  325(110) (n=89) 12 (-1, 26) 56 (38, 75) (n=189)

*Mean difference based on the unpaired Student's t-test.

tPrimary outcome measure.

$Secondary outcome measures.

6MWT, 6-minute walk test; N, number of patients; NRS, Numerical Rating Scale.

Concerning the future implementation of the results of the
study, the completion of the trial substantiates the feasibility of
recruiting and training primary care PTs to deliver a complex
intervention. For a wider, national implementation, a tailored
strategy will be developed in collaboration with all relevant
stakeholders. It is conceivable that in the future, the intervention
will be available to all patients with RA and severe disability,
irrespective of current use of physical therapy. When eligible
patients who are already using physical therapy change to the
intervention, it remains to be established whether the number
of intervention treatment sessions they need is lower than the
average observed in the intervention group in our trial. On
the international level, healthcare services may vary largely.
Access to primary care physical therapy may be different across

countries, and depend on factors such as availability of PTs, their
level of expertise and the reimbursement of treatment. In some
countries, the particular group of patients with RA and severe
disability may be admitted to a hospital or rehabilitation centre,
whereby a comprehensive treatment in primary care may offer a
promising alternative.

Strengths of the study include the randomised design, the large
sample size and low drop-out rate. Moreover, the treatment was
provided according to a clear protocol, and all PTs providing the
intervention were trained. Weaknesses of the study were that
patients were aware of the group they were assigned to and the
blinded assessors performing the assessments became, despite all
efforts for concealment, aware of their randomisation status in
some patients or could rightly guess their allocation. The rate of

Table 3 Differences between groups for the secondary outcomes at 26 and 52 weeks: intention-to-treat analyses

Estimated mean differences* between

Intervention group Usual care group groups
Outcome measure Time points N Mean (SD) N Mean (SD) B 95% CI
PROMIS PF-10 (13.5-61.9)  Baseline 107 33.6 (5.4) 104 34.2 (4.9
26 weeks 92 35.7 (5.7) 90 33.9(5.3) 2.42 (1.37,3.46)
52 weeks 100 36.7 (6.2) 91 33.9(6.0) 3.09 (1.80, 4.38)
HAQ-DI Baseline 107 1.7 (0.5) 104 1.7 (0.5)
(0-3)t
26 weeks 92 1.6 (0.5) 90 1.7 (0.5) -0.11 (-0.20, -0.02)
52 weeks 100 1.5(0.6) 91 1.7(0.5) -0.17 (-0.29, -0.06)
RAQoL Baseline 107 16.7 (6.3) 104 15.5 (5.8)
(0-30)t
26 weeks 92 16.2 (7.2) 90 15.7 (6.1) -0.75 (—1.84,0.34)
52 weeks 98 14.9 (6.6) 91 15.7 (6.4) -2.03 (-3.38, -0.69)
SF-36 PCS Baseline 107 29.8(7.6) 104 29.3(8.2)
(0-100)
26 weeks 91 31.9(8.2) 90 29.18.7) 2.28 (0.28, 4.28)
52 weeks 98 33.3(8.9) 91 28.9(9.6) 3.83 (1.49,6.17)
SF-36 MCS Baseline 107 46.2 (12.4) 104 47.4(12.4)
(0-100)
26 weeks 91 45.5 (12.4) 90 46.9 (11.6) -0.31 (-2.90, 2.28)
52 weeks 98 47.8(10.9) 91 46.5 (11.4) 2.54 (-0.47, 5.54)

*Mean difference based on linear mixed model.
tLower score indicates better outcome.

HAQ-DI, Health Assessment Questionnaire-Disability Index; MCS, Mental Component Summary Scale; N, number of patients; PCS, Physical Component Summary Scale; PROMIS
PF-10, Patient Reported Outcome Measurement Information System Physical Function-10; RAQoL, Rheumatoid Arthritis Quality of Life; SF-36, 36-Item Short-Form Health Survey.
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failure of concealment was in the same range of that in another
RCT on exercise in RA, where assessors correctly guessed the
allocation in 75% of the patients.* It can thus not be ruled out
that awareness of the patient’s allocation status had an impact on
the measurements, in particular the administration of the PSC
and the 6MWT. Moreover, a few patients in the intervention
group did not start treatment, whereas as previously mentioned,
some patients discontinued treatment before the anticipated
duration of at least 1 year. The latter observation may suggest
that the intervention was too long for some patients, for
example, some reached their treatment targets before ending the
first year. In addition, two patients in the usual group received
the intervention by mistake and the delivery of regular physical
therapy in the usual group was substantial. These situations may
have lowered the contrast between study arms, so the observed
effect of the intervention may have been underestimated. We
did not gather information on medication changes during the
52-week study period, so it is unknown to what extent possible
differences between the groups could have affected the results of
the trial. Although the promotion of physical activity according
to public health recommendations for health-enhancing physical
activity'®!'” was part of the intervention, not only to reduce symp-
toms but also with the ultimate aim to reduce the cardiovascular
risk,” we did not include the amount of physical activity as an
outcome measure. It thus remains to be established if the inter-
vention was effective in this respect, and if so, to what extent
the physical activity part of the intervention should be combined
with other lifestyle interventions such as a healthy diet, weight
management or smoking cessation. Moreover, measurements on
the level of ‘Body Functions and Structures’, such as pain, fatigue
or muscle weakness, were not included as outcome measures,
whereas their systematic monitoring could have been useful to
study their potential mediating role.

In conclusion, longstanding, personalised, supervised exercise
therapy was more effective with respect to functional ability
and quality of life than usual care over 52 weeks of treatment
in people with RA and severe functional limitations. Further
research is needed to explore the long-term outcomes and
potential factors influencing treatment response, as well as the
cost-effectiveness of the intervention.
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