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ABSTRACT

Objectives: The 2018 European Alliance of Associations for Rheumatology (EULAR) recommen-
dations for physical activity (PA) in people with inflammatory arthritis (IA) and osteoarthritis
(OA) required revision as new studies have been published on interventions using technology
and/or the combination of educational and behavioural strategies to promote PA or reduce sed-
entary behaviour (SB). Moreover, the World Health Organisation released updated general PA
guidelines in 2020 with an emphasis on reducing SB. This work aimed to update the 2018
EULAR recommendations for PA in IA and OA.

Methods: The EULAR Standardised Operating Procedures for developing recommendations were
followed. A multidisciplinary task force (TF) was established. Systematic literature searches
related to 13 research questions were conducted in August 2024. Recommendations were
updated, and the TF members rated their level of agreement and estimated impact and imple-
mentability (0-10 scale, with 10 highest).

Results: The revised recommendations include 4 overarching principles and 11 recommenda-
tions on PA and SB including inter alia PA promotion as standard care, measurements of PA, and
intervention modalities considering dose, adaptations and the application of (technology-based)
behaviour change techniques. The mean level of agreement for the recommendations ranged
from 9.0 to 9.8, the mean impact between 8.3 and 9.2, and the mean feasibility of implementa-
tion between 7.2 and 8.5. In addition, quality indicators, research and educational agendas were
defined.

Conclusions: The updated EULAR recommendations for PA should guide the development, con-
duct and evaluation of PA interventions and promotion, including the reduction of SB, in people
with IA and OA. These recommendations should be implemented with consideration of individ-

ual needs, environmental conditions, and the broader national health care context.

INTRODUCTION

The importance of physical activity (PA) for improving the
health of people with rheumatic and musculoskeletal diseases
(RMDs) has been recognised for decades [1,2]. Nevertheless,
people with RMDs were found to be less physically active than
healthy individuals [3—5]. The reasons for this are multifaceted,
including fear among people with RMDs and health care pro-
viders of aggravating the disease by performing PA, as well as
lack of time or lack of clear instructions on how much and how
PA can best be performed in their specific situation [6—9].

The 2018 European Alliance of Associations for Rheumatol-
ogy (EULAR) recommendations for PA in people with inflamma-
tory arthritis (IA, specifically rheumatoid arthritis [RA] and
spondyloarthritis [SpA]) and hip osteoarthritis (HOA) and knee
osteoarthritis (KOA) [10] were developed to advise health care
providers (HCPs, including rheumatology health professionals
[eg, physiotherapist, occupational therapist, nurse, podiatrist,
psychologist], physical education professionals and medical doc-
tors [rheumatologists and other specialists]) and people with
RMDs appropriately regarding the optimal nature and dosage of
PA and the extent to which public health recommendations on

PA are applicable. To summarise, the 2018 EULAR recommen-
dations for PA identified that the World Health Organisation
(WHO) PA recommendations published in 2010 [11] and exer-
cise prescription guidelines provided by the American College
of Sports Medicine (ACSM) [12] are applicable to people with
IA or OA. This included the effectiveness and safety of the rec-
ommended amount of PA, encompassing a minimum of
150 minutes of moderate-intensity or 75 minutes of vigorous-
intensity aerobic PA per week or any equivalent combination,
plus regular strength, flexibility and neuromotor exercises. For
the appropriate interpretation of these guidelines, the 2018 rec-
ommendations also provided insight into the terminology
related to PA and exercise. PA is defined as any bodily move-
ment produced by skeletal muscles that requires energy expen-
diture above resting (basal) levels and can be performed at
different intensity levels in different settings, such as work, lei-
sure, active transportation, exercise, or sports activities [12,13].
Exercise is defined as subcategory of PA ‘that is planned, struc-
tured and repetitive and has, as a final or intermediate objective,
the improvement or maintenance of one or more dimensions of
physical fitness’ [12,13]. The intensity of PA (eg, moderate vs
vigorous) is commonly expressed in metabolic equivalents of
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WHAT IS ALREADY KNOWN ON THIS TOPIC

* Physical activity, including the reduction of sedentary behav-
iour, is important for improving population health, with sub-
stantial evidence showing that regular engagement in physical
activity reduces morbidity and mortality associated with non-
communicable diseases.

Engagement in physical activity has a positive influence on dis-
ease activity, physical functioning and quality of life in people
living with inflammatory arthritis or osteoarthritis.

Given the evidence for its effectiveness, feasibility and safety,
promotion of physical activity is recommended as an integral
part of standard care for people with inflammatory arthritis
and osteoarthritis throughout the course of disease.

WHAT THIS STUDY ADDS

» The 2025 update of the European Alliance of Associations for
Rheumatology (EULAR) recommendations for physical activity
incorporates the current 2020 guidelines for physical activity
and sedentary behaviour from the World Health Organisation
as well as results from disease-specific studies. It provides prac-
tical guidance on integrating current evidence into clinical
rheumatology care.

In line with the guidelines from the World Health Organisation,
the EULAR recommendations emphasise the relevance of
reducing sedentary behaviour; however, this work identified a
scarcity of research investigating the effectiveness of sedentary
behaviour reduction interventions in inflammatory arthritis
and osteoarthritis.

The updated recommendations underpin that interventions
need to be personalised and include specific counselling strate-
gies targeting increased physical activity or reduced sedentary
behaviour.

The updated recommendations suggest the use of technology
for assessment and interventions targeting physical activity
and/or sedentary behaviour.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY
» The promotion of physical activity and the reduction of seden-
tary behaviour in people with inflammatory arthritis and osteo-
arthritis are interventions that can significantly improve the
health of individuals, reduce the overall burden of disease,
advance the management of chronic conditions and population
health, and potentially reduce health care costs. This approach
aligns with the EULAR strategy and public health policies in
Europe. This collaborative work will inform clinicians,
researchers and individuals living with inflammatory arthritis
or osteoarthritis and facilitate shared decision making and best
practice in daily rheumatology care, as well as direct future
research and education.

task (METs); however, more practical in clinical care are assess-
ments such as the talk test or rating of perceived exhaustion
[14]. High-intensity exercises are PAs performed at a level of
effort close to a person’s maximum capacity, typically involving
short bursts of intense effort followed by rest or low-intensity
periods. These exercises significantly elevate heart rate, breath-
ing rate, and energy expenditure.

Since the publication of the 2018 EULAR recommendations
for PA in people with IA and hip and knee OA, several develop-
ments have occurred in the field. First, the public health guide-
lines on PA and sedentary behaviour (SB) released by the WHO
were modified in 2020 [15]. The recommended total minutes
per week of moderate- and/or vigorous-intensity PA now
include a minimum range (150-300 and 75-150 minutes,
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respectively), and it is no longer recommended that this total be
made up of bouts lasting at least 10 minutes. Instead, WHO sug-
gests brief intermittent, ie, as many as possible, PA bouts lasting
seconds to minutes throughout the day (eg, ‘exercise snacks’), a
suggestion that is based on the finding that even short bursts of
movement can provide meaningful health benefits, particularly
in counteracting the adverse effects of prolonged SB [16]. SB is
any waking behaviour characterised by an energy expenditure
<1.5 METs while in a sitting, reclining or lying posture [17]
(Fig). Although PA and SB are interrelated concepts describing
pieces of a behavioural continuum, they are physiologically dis-
tinct and contribute independently to higher all-cause mortality
risks in a dose-response-related manner [18]. Although regular
vigorous-intensity PA can mitigate some of the adverse effects of
prolonged sitting, it may not eliminate the increased risk associ-
ated with high proportions of SB [19,20]. Therefore, addressing
both increasing PA and reducing SB is crucial for optimising and
improving health outcomes.

In addition to the 2020 WHO guideline changes, several new
intervention studies related to PA in IA and OA have been pub-
lished, including interventions targeting SB reduction, specific
exercise interventions, and interventions using technology and/
or the combination of educational and behavioural strategies.
Given these developments, it was deemed timely to integrate
the various new aspects of PA promotion, including reducing
SB, into an updated set of PA recommendations. Therefore, this
document presents the 2025 EULAR recommendations for PA in
people with IA and OA and describes the process of their devel-
opment.

METHODS

The Standardised Operating Procedures (SOPs) for EULAR-
endorsed recommendations were followed [21]. The structure
of the manuscript was guided by the Appraisal of Guidelines,
Research and Evaluation instrument (AGREE II) [22].

A task force (TF) was constituted according to the regulations
described in the SOPs, including 26 members from 17 countries
and comprising 4 rheumatologists (VB, MN, TD, and UK), 1
orthopaedic surgeon (K-PG), one general practitioner (LW), 12
physiotherapists (TD, DO, YH, CF, TWS, CJ, NK, NB, SB,
TPMVYV, KN, and AR), 1 psychologist (KK), 1 occupational thera-
pist (TT), 2 nurses (BAE and RJOF), 3 exercise physiologists
(GM, AC, and RA), and 1 patient representative (VRP). Two
members represented EMEUNET (the EULAR network of young
professionals) (SB and RA). The TF met twice, guided by the
convenor (KN), 2 methodologists (TPMVV and RJOF), and the
fellow (A-KRO). A second patient representative was invited to
the TF meetings but was finally not able to participate. Fourteen
members were already involved in developing the 2018 recom-
mendations. During the first meeting (online) in February 2024,
the TF agreed on relevant definitions, eg, using the WHO defini-
tion for PA and SB, based on METs, and the 2 main reference
documents by WHO and ACSM [14,15] describing the public
health PA recommendations for the general population with pre-
scription guidelines (hereinafter called general PA recommenda-
tions), as well as 13 updated research questions (Supplementary
Material S1). The 3 related PICOS (population, intervention,
control, outcome, study) frameworks were updated subse-
quently, including the new topics SB and technology. PICOS 1
was about the effectiveness, safety and feasibility of PA and
exercise promotion interventions; PICOS 2 was dedicated to bar-
riers and facilitators for PA and exercise adherence; and PICOS
3 focused on the effectiveness of behaviour change techniques
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Figure. The continuum of physical activity
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Iphysical activity is defined as any bodily movement produced by skeletal muscles that requires energy expenditure above resting (basal) levels
and can be performed at different intensity levels in different settings, such as occupation, leisure, active transportation, exercise, or sports activities.

2Exercise is a subcategory of physical activity ‘that is planned, structured and repetitive and has, as a final or intermediate objective, the improve-
ment or maintenance of one or more dimensions of physical fitness’.

3Sedentary behaviour is defined as any waking behaviour characterised by an energy expenditure <1.5 metabolic equivalents of task (METs) while

in a sitting, reclining, or lying posture.

(BCTs) for the promotion of PA and reduction of SB (Supplemen-
tary Material S1). The use of technology was explicitly taken
into account with all 3 PICOS designs. An experienced librarian
(JS) revised the search strategies accordingly. For the 2018
EULAR PA recommendations, studies investigating interven-
tions that did not fulfil the minimal dose recommended by the
ACSM [12] were excluded to ensure that the recommended dose
for healthy people was also effective, safe and feasible for people
with RMD. However, since the 2020 WHO guidelines for PA and
SB [15] emphasise that any bout of PA can be beneficial for
physical and mental well-being, interventions of all doses were
included in this updated PA recommendations.

Three systematic literature searches following the 3 PICOS
strategies were conducted to identify new evidence published
from April 1, 2017, to August 1, 2024, on adults with RA, SpA,
or hip/knee OA. All 3 searches were performed in PubMed/
Medline, Cochrane Library, Embase, Web of Science, EMCare,
and PsycINFO, using both MeSH terms and free text (Supple-
mentary Material S1). Citations of the 2018 EULAR PA recom-
mendations were tracked and added to the yield.

For search 1 related to PICOS 1, the fellow (AR) applied a sys-
tematic but pragmatic approach, focusing on systematic reviews
(SRs, including umbrella reviews and meta-analyses) of rando-
mised controlled trials (RCTs) investigating the effectiveness,
safety and feasibility of interventions promoting PA or exercise
and/or reducing SB in people with IA or OA. For search 2 related
to PICOS 2, the fellow focused on qualitative data describing the
facilitators and barriers associated with PA or exercise.
Search 3 related to PICOS 3, was conducted to identify SRs
(including umbrella reviews and meta-analysis), scoping
reviews, or RCTs not yet included in SRs investigating which
BCTs and which delivery modes are most effective in pro-
moting PA or reducing SB.

The subsequent screening of titles and abstracts resulting
from the searches and the selection of full-text papers fulfilling
the selection criteria was done by the 2 researchers, RJOF and
AR, for searches 1 and 3 and by TD and AR for search 2.

The TF members double-checked the final yield for their field
of expertise to make sure no relevant studies were missing. The
quality of the selected studies was assessed using the AMSTAR 2
(A MeaSurement Tool to Assess systematic Reviews) tool [23]
for SRs, the Cochrane Risk of Bias tool 2 [24] for RCTs, and the

CASP (Critical Appraisal Checklists) tool for qualitative studies
[25] (DO, KK, and A-KRO).

The retrieved evidence and consequences for the recommen-
dations were discussed in 4 online subgroup meetings in autumn
2024. The meetings were moderated by the convenor, while the
fellow presented the findings of the literature review and the
methodologists ensured solid methodological proceeding. Each
subgroup was composed of 4 to 9 experts on specific themes,
with each group preparing preliminary suggestions for updating
3 to 6 of the previous overarching principles (OAPs) and recom-
mendations. The steering group prepared the presentation of
the evidence and the subgroups’ update suggestions to all TF
members during the second TF meeting, held on site in Novem-
ber 2024. The steering group also suggested the preliminary
Level of Evidence (LoE) and strength of each recommendation
following the Oxford Levels of Evidence [26]. After discussing
and adapting the update suggestions with the entire TF group,
the group voted on each proposed recommendation, updated or
not, to achieve a consensus (defined a priori as >75% in favour
[21]). If <75% agreed on the recommendation, the TF discussed
until consensus was achieved in another vote. According to the
EULAR SOPs, suggestions for the research and educational
agenda based on gaps in research and implementation were col-
lected and prioritised. Both are proposed by the TF to facilitate
and guide future activities of the community.

After the meeting, the TF completed a survey to (1) ascertain
the Level of Agreement (LoA) (0-10, 10 = totally agree) with
each OAP or recommendation and (2) rate both the impact and
feasibility for implementation (0-10, 10 = highest) of each rec-
ommendation. The survey procedure was performed by e-mail,
administered by an assistant not involved in the project to
ensure anonymity of the TF members regarding their LoA. The
latter was done to facilitate the development of quality indica-
tors for evaluating future implementation success, because try-
ing to implement all recommendations at once is not deemed
realistic [21]. Based on this vote, the steering group selected the
3 recommendations with the highest ranked impact and feasibil-
ity ratings to define quality indicators. These quality indicators
were then developed and, via e-mail rounds, discussed with the
TF. Finally, also by means of e-mail discussions, the TF agreed
on the research and educational agenda items to close existing
gaps in evidence and clinical practice.
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RESULTS

New evidence encompassing 54 SRs, 2 scoping reviews, 31
RCTs, 25 qualitative studies, and expert opinions informed the
updated OAPs and recommendations. The yield for each of the 3
systematic literature searches, as well as the quality appraisal
for all studies, is described in Supplementary Material S1.
Changes made compared to the 2018 version of the recommen-
dations are described in Supplementary Material S2.

The updated process resulted in 4 OAPs and 11 recommenda-
tions on PA and SB in people with IA and OA. To improve read-
ability, the name of the target group for the recommendations
was changed to ‘people with IA and OA’ (previously people
with RA/SpA/HOA/KOA).

The OAPs and the recommendations, along with categories,
strengths of evidence, and TF LoAs, are described in Table 1
[10,21,26]. High LoAs were achieved for all 11 recommenda-
tions, and 5 recommendations were graded with LoE 1a/1b and
strength level A; Recommendations 1, 6 (formerly 3) and 10
achieved an upgrade based on the new literature available.

OAPs

The new aspect of SB was added to OAPs 1 and 2, acknowl-
edging the relevance of PA and SB for quality of life (OAP 1) [27
—30] as well as the separate risks to health posed by suboptimal
levels of PA and SB (OAP 2) [31—34]. This emphasis on SB is

Table 1
2025 updated EULAR recommendations for physical activity in people with IA and
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now in line with the 2020 WHO guidelines for PA and SB [15].
The term ‘muscle strength’ was replaced with ‘muscle fitness’,
which encompasses muscle power, endurance and strength
(OAP 3) [14]. OAP 4 underlines that promoting PA should be
based on shared decision making. Shared decision making is a
mechanism that aims to decrease the information and power
asymmetry between clinicians and patients by empowering
patients to be actively involved in their disease management
[35]. Patients are enabled to co-decide based on the information
provided by HCPs and personal goals. It is an essential part of
the concept of person-centredness, value 1 of the EULAR strat-
egy [36] and supported by EULAR-endorsed recommendations
[36,37].

Recommendations

The order of updated or reworded recommendations was
adapted according to the natural flow of the clinical process of
self-management support (assess, advise, agree, assist, arrange)
[38]. The previous Recommendation 4 was divided into 2
new recommendations, accounting for the 2-step process of
assessment (Recommendation 3) and intervention delivery (Rec-
ommendation 7). The previous recommendation 5 on contrain-
dications for PA was removed, because there are no disease-
specific contraindications for PA per se [14,39,40], but of course,
the intensity of PA needs to be adapted according to the current

OA

Overarching principles

Level of agreement, mean (SD)

1. Regular PA and reduced SB are essential for health-related quality of life in people with IA and OA.

2. Reducing SB has health benefits for people with IA and OA, independent of their lev

3. General PA recommendations including the 4 domains (cardiorespiratory fitness, muscular fitness, flexibility, and

9.9 (0.3)
9.7 (0.6)
9.6 (0.7)

el of PA.

neuromotor performance) are applicable (feasible and safe) for people with IA and OA.

4. Promoting PA* requires shared decision making between healthcare providers and people with IA and OA that accounts

for peoples’ preferences, capabilities and resources.

9.9 (0.2)

Recommendations Level of Strength of  Level of agreement, Impact, Feasibility,
evidence  evidence mean (SD) mean (SD)  mean (SD)

1. Promoting PA*/** consistent with general PA recommendations should be an inte- 1A A 9.9 (0.3) 9.2(1.0) 8.4 (1.5)
gral part of standard care throughout the course of disease in people with IA and OA.

2. All HCPs involved in the management of people with IA and OA should take 4 D 9.6 (0.8) 9.1 (1.1) 7.7 (1.5)
responsibility for promoting PA*/**, including collaborating and making referrals
as necessary.

3. HCPs should use standardised methods to identify which of the 4 domains** of 4 D 8.9 (0.9) 8.6 (1.4) 7.5(1.8)
general PA recommendations can be targeted for improvement.

4. Individual, sociocultural, economic, environmental, and disease-related barriers and 4 D 9.6 (0.8) 8.3(1.9) 6.9 (1.6)
facilitators to performing PA*/** should be identified and addressed.

5. Physical, psychological and social factors should be assessed to identify the need for 4 D 9.4 (1.1) 8.8(1.6) 7.2 (2.0)
individual adaptations to PA*/** recommendations.

6. PA* interventions should be delivered to people with IA and OA by competent HCPs. 1B A 9.6 (0.8) 9.1 (1.1) 8.1(1.4)

7. HCPs delivering PA** interventions should define the frequency, intensity, time, 4 D 9.1 (1.3) 9.0 (1.3) 8.1(1.1)
type, volume, and progression of PA.

8. Interventions for PA*/** should be evaluated over time, preferably by use of a com- 4 D 9.1 (0.9) 9.0 (1.3) 7.6 (2.0)
bination of subjective and objective measures.

9.HCPs should plan, deliver and follow-up PA*/** interventions that include 1A A 9.7 (0.7) 9.2(1.1) 7.6 (2.0)
self-monitoring, goal setting, action planning, feedback, and problem-solving.

10. HCPs should consider different modes of delivery of PA** intervention 1A B 9.6 (0.9) 9.1 (1.3) 7.7 (2.1)
(eg, supervised/not supervised, individual/group, face-to-face/digital) in line with
people’s preferences.

11. Wearable activity trackers and other digital technologies should be considered 1A A 9.1 (1.3) 8.3(1.4) 8.0 (1.3)

when promoting PA*/**,

EULAR, European Alliance of Associations for Rheumatology; HCP, health care practiti
entary behaviour.
Even though the term ‘exercise’ is not mentioned, it is understood to be subset of PA.

oner; IA, inflammatory arthritis; OA, osteoarthritis; PA, physical activity; SB, sed-

Regarding PA types, * includes reduction of sedentary behaviour and ** specifi-

cally addresses exercise, such as aerobic exercise, strength exercise, flexibility exercises, and neuromotor exercises. Level of Evidence and strength of each recommen-
dation were defined according to the Oxford Levels of Evidence and EULAR Standardised Operating Procedures [21,26]. Changes compared to the first version [10]

are described in Supplementary File S2.
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disease activity and health status. For example, whereas a flare
might prevent someone from performing high-intensity activi-
ties, activities of lower intensity such as going for a walk or
range of motion exercises might still be possible. Further, if vig-
orous-intensity activities involving the affected body region (eg,
swollen knee) are to be avoided, vigorous-intensity activities
might be still possible using unaffected body regions (upper
limbs instead of lower limbs).

In Table 1, some recommendations are highlighted with an
asterisk (*) if PA and the reduction of SB are equally important.
Exercises are defined as a subset of PA. Recommendations are
highlighted with 2 asterisks (**) if these are specifically relevant
for or applicable to exercises.

Recommendation 1

Promoting PA consistent with general PA recommendations
should be an integral part of standard care throughout the
course of disease in people with IA and OA.

Recommendation 1 was not changed. Given the updated evi-
dence demonstrating the effectiveness, feasibility and safety of
exercise, including those regimens that are in line with current
public health recommendations, the general PA recommenda-
tions are applicable to people with IA or OA; thus, PA promotion
should be an integral part of standard care for people with these
conditions. Studies investigating interventions with high-inten-
sity training load [41—44] or in study populations with IA with
severe functional limitations [45,46] did not result in higher
drop-out rates compared to control groups or serious adverse
events [47,48]. Overall, reported adverse events with exercise
and/or PA interventions in IA or OA were transient and mild
[27,47,49], including eg, muscle pain and tiredness. Studies in
IA and OA reported no detrimental of exercise on disease activ-
ity [50—52]. In management recommendations for RA, axial
SpA (axSpA) and HOA/KOA exercise, as a subset of PA, together
with education, is considered to be the cornerstone of nonphar-
macological management [47,53—55] as the beneficial effects
of exercise on pain, function and quality of life have been clearly
shown [27,29,50,51,56—58].

Recommendation 2

All HCPs involved in the management of people with IA and
OA should take responsibility for promoting PA, including col-
laborating and making referrals as necessary.

The wording of Recommendation 2, regarding responsibili-
ties for screening, prescribing and promoting PA, was slightly
modified, keeping its original meaning. According to ACSM
guidelines [14], all HCPs are responsible for screening and pro-
moting PA behaviour. For screening, the global initiative Exer-
cise is Medicine, led by ACSM, implements the so-called
Physical Activity Vital Sign, consisting of 3 short questions, as
one example of an easily applicable screening instrument [14].
These 3 questions are: (1) On average, how many days per week
do you engage in moderate to strenuous exercise? (2) On aver-
age, how many minutes do you engage in exercise at this level?
(3) How many days a week do you perform muscle strengthen-
ing exercises, such as bodyweight exercises or resistance exer-
cises? The answers help identify individuals who may be
insufficiently active and could benefit from increased PA. Addi-
tionally, there are HCPs specialised in PA promotion, eg, physio-
therapists, psychologists, occupational therapists, nurses, or
exercise physiologists, who have the knowledge and skills to
assess, counsel and instruct interventions aiming to increase PA
and/or decrease sedentary time. HCPs not having the time or
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competencies related to PA and RMDs should refer individuals
to colleagues who do.

Recommendation 3

HCPs should use standardised methods to identify which of
the 4 domains of general PA recommendations can be targeted
for improvement.

Recommendation 3 is new, underpinning the relevance of
specific activities in all 4 exercise dimensions, ie, aerobic,
strength, flexibility, and neuromotor, as part of the general PA
recommendations. In addition to measures of PA and SB (see
Recommendation 8), measures of health-related physical fitness
(eg, cardiorespiratory or muscular fitness) and skills-related
components such as agility and muscle power are essential to
define a specific exercise prescription [14].

Recommendation 4

Individual, sociocultural, economic, environmental, and dis-
ease-related barriers and facilitators to performing PA should be
identified and addressed.

Recommendation 4 merged the previous Recommendations 5
and 7. Regarding the potential health risks associated with exer-
cise, several general pre-exercise risk screening tools are avail-
able [14]. Additionally, potential disease-specific barriers (eg,
fatigue, pain, comorbidities, cardiovascular risk factors) need to
be considered when developing individual PA prescriptions.
Regarding the most relevant barriers and facilitators for PA in
people with IA or OA (see Supplementary Material S1), compre-
hensive literature is available addressing different levels or
domains [59—61]. The updated literature has added the field of
technology, which can act as both a barrier and a facilitator to
engaging in PA. For example, the use of a wearable device that
monitors the amount of PA can be highly motivating, as it pro-
vides a sense of accomplishment and gratification when a PA
goal is reached. However, the increased awareness of one’s limi-
tations or difficulty using a specific device can also be seen as a
barrier [62—64]. Furthermore, barriers and facilitators related
to high-intensity exercises were explored [65], showing that
these exercises are perceived as a positive challenge for both
body and mind, with rapid physiological responses. In SB, some
disease-specific barriers and facilitators may occur in people
with OA and IA. People with IA may sit more due to fatigue or
unpredictable flares rather than joint-specific and load-related
pain, which is typical for OA. Further, people with OA are typi-
cally older adults who typically show increases SB with age
>65 years [66]. Overall, it was concluded that understanding
and addressing the various barriers and facilitators people with
IA and OA may encounter is highly relevant for the development
of personalised interventions to increase PA and decrease SB.

Recommendation 5

Physical, psychological and social factors should be assessed
to identify the need for individual adaptations to PA recommen-
dations.

Recommendation 5 is a revised version of previous Recom-
mendation 8 and focuses on individual adaptations to general
PA recommendations. The TF emphasised that the entire spec-
trum of biopsychosocial factors should be considered when eval-
uating potential adaptations. There is no evidence that any
specific physical, psychological or social factors are more rele-
vant than others in terms of adherence to a physically active life-
style, and in the end, patients’ perceptions, capabilities, and
resources are decisive. Even though the ACSM PA and exercise
guidelines for aerobic and strength exercise in the general
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population will likely be appropriate for most people living with
IA and OA [14], some considerations regarding an individual’s
exercise mode and intensity can be helpful to optimise adoption
and adherence to exercise. For example, higher pain rates until
48 to 72 hours after activities might be due to delayed-onset
muscle soreness, which is a normal reaction, especially in exer-
cise novices. Individuals living with IA or OA in particular need
to be informed about this and the possible discomfort during or
directly after exercise. Some studies applied the ‘24 hour-rule’,
that is, the exercise intensity was reduced when the increased
pain persisted for >24 hours [67—69]. For cases in which spe-
cific activities cause joint pain, alternative exercises using the
same muscle group and energy systems should be considered. In
deconditioned individuals or those having significant functional
limitations, activities at moderate or vigorous intensity may ini-
tially be too exhausting. It is appropriate to start with a lower
dose that is safely tolerated and increase the duration or load
progressively over the first 4 to 6 weeks.

Recommendation 6

PA interventions should be delivered to people with IA and
OA by competent HCPs.

Recommendation 6 was previously Recommendation 3 and
was related to HCPs delivering advice and interventions on PA
and SB. In this respect, the TF understood ‘competent HCPs’ as
professionals who are trained and experienced in rheumatology,
person-centred communication, and PA and exercise. Indeed,
the EULAR generic core competencies for HCPs in rheumatology
are of particular importance in this respect [70], but for person-
alised exercise prescription and delivery, specific additional
skills may be required.

Recommendation 7

HCPs delivering PA interventions should define the fre-
quency, intensity, time, type, volume, and progression of PA.

As described above, this recommendation was previously
included in Recommendation 4. To emphasise the importance of
administering the correct dose of PA interventions, Recommen-
dation 7 focuses on the FITT-VP principles, defining the compo-
nents of activities as Frequency, Intensity, Time, Type, Volume,
and Progression [71]. HCPs providing specific exercise interven-
tions should carefully determine the dose using these criteria to
ensure alignment with general exercise prescription guidelines
[12,14].

Recommendation 8

Interventions for PA should be evaluated over time, prefera-
bly by use of a combination of subjective and objective meas-
ures.

Recommendation 8 was previously Recommendation 6.
However, the focus is now clearly on the regular evaluation of
PA, SB, and predefined goals. There are objective and subjective
measures available to assess PA and SB [72]. The choice
between direct observations, device-based measures, eg, heart
rate monitor, wearables, or patient-reported outcomes such as
questionnaires or diaries can depend on various factors such as
the aim of the assessment, available resources, size of the target
group, (digital) health literacy, burden of data collection/analy-
sis, and potential bias such as recall or social desirability. Corre-
spondingly, RCTs in people with IA and OA report the use of
various instruments combining objective and subjective data on
PA and SB.
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Recommendation 9

HCPs should plan, deliver and follow-up PA interventions
that include self-monitoring, goal setting, action planning, feed-
back, and problem-solving.

Recommendation 9 is based on the evidence related to BCTs
[73]. A behavioural approach using BCTs should be an integral
component of PA interventions including planning, delivery and
follow-up sessions, often considered as booster sessions, as it is
relevant to the success of interventions aimed at starting or
maintaining a physically active lifestyle [74—77]. The majority
of the interventions in the additional 25 RCTs published since
2017 (see references in Supplementary Material S1) applied
technology-based BCTs in combination with in-person contact.
Interventions applied between 4 and 17 different BCTs, the most
frequent ones being goal setting, action planning, problem-solv-
ing, and instructions on how to perform the targeted behaviour.
Studies with interventions aimed at reducing SB are scarce, and
the effect of the interventions included in our associated meta-
analysis seemed uncertain [78]. In the context of reducing SB,
short bouts of exercise (‘exercise snacks’) are one commonly
used method [57,79].

Recommendation 10

HCPs should consider different modes of delivery of PA inter-
vention (eg, supervised/not supervised, individual/group, face-
to-face/digital) in line with people’s preferences.

Recommendation 10 was not changed, except for the term
‘online’, which was replaced with ‘digital’ as that term is more
comprehensive, and ‘booster sessions’ was removed. The latter
are included in Recommendation 9, in terms of follow-up ses-
sions. No evidence was found to support a superior delivery
mode. Therefore, HCPs should consider the entire range of
options according to the patients’ characteristics, including eg,
the available resources, (digital) health literacy, or individual
preferences.

Recommendation 11

Wearable activity trackers and other digital technologies
should be considered when promoting PA.

This new recommendation takes into account the established
use of technologies in promoting PA and their effectiveness
[80]. A number of recent RCTs on interventions aiming to
decrease SB or increase PA applied technology-based BCTs
(such as [81—85]), demonstrating that the use of technology
can be of great value for the collection of objective data and
integration in interventions offering valuable feedback, main-
taining motivation and adherence to prescribed PA.

Everyday clinical practice shows that many people with IA or
OA regularly use smart devices to track their health data. The
acceptance of wearables, such as the Fitbit, is high, as can be
seen from adherence rate >80% [82,83]. In addition to being
used as an assessment tool, wearables and other technology can
be used as stand-alone intervention or in combination with mul-
tifaceted wearable technology-related components such as coun-
selling or education. HCPs may encourage the use of this
information to set exercise goals, track exercise progress and
help interpret the data. HCPs may also provide devices for a test-
ing period evaluating eg, number of steps per day, exercise
intensity or sitting duration as well as for the provision of direct
feedback for PA behaviour. To ensure health equity, the individ-
uals’ digital health literacy and access to devices must always be
accounted for when considering the use of technology.
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Prioritisation of recommendations and implementability

Based on the TF’s ratings of perceived feasibility and poten-
tial impact of each recommendation (Table 1), Recommenda-
tions 1, 2, and 9 emerged as the highest ranked. Table 2
provides a proposed set of quality indicators, including methods
for measurement and suggested timing for their assessment.
This framework is intended to support a more standardised eval-
uation of implementation success.

Research and educational agendas

The proposed agendas are based on research (Box 1) and edu-
cational (Box 2) gaps identified in the literature, as well as topics
that emerged during the TF’s discussions. Due to the wide vari-
ety of topics, the TF has prioritised a selection based on the pre-
vious list and new topics.

Box 1  Research agenda

—_

. To perform long-term effectiveness trials on combined interventions including
other health behaviours, eg, healthy diet

2. To investigate the combined effect of exercise and pharmacological treatment

3. To evaluate the long-term effectiveness of physical activity (PA) at different
intensities and types and monitoring adverse events

4. To explore approaches to reduce health inequality within individuals and
countries in terms of use and access to PA. Need for studies from low-income
countries and underserved communities (recruitment bias)

5. To identify which (technology-based) PA-intervention strategies work best to
increase PA level and adherence in various subgroups

6. To investigate the effect of different exercise intensities (vigorous, moderate,
low)

7. To explore the impact of digital self-assessments of disease activity on PA
behaviour

8. To further develop and evaluate (technology-based) strategies to reduce and
monitor a change in sedentary behaviour

9. To investigate the benefits and considerations of exercising intensity and

modalities during disease flares

10. To develop PA recommendations for children and adolescents with inflamma-
tory arthritis

11. To explore the relationship between mental health problems and their impact
on PA behaviour

Box 2  Educational agenda

1. To develop recommendations to improve health care professionals’ and phys-
icians’ skills to communicate/inform patients about physical activity (PA)
(avoid deleterious beliefs)

2. To improve skills to screen/assess PA, taking different professions into account

3. To improves skills to apply behaviour change techniques

4. To translate existing material (eg, EULAR products such as recommendations or
training modules, potential future material) into different languages

5. To increase knowledge about PA among health care professionals, physicians
and people with inflammatory arthritis and osteoarthritis

6. To use artificial intelligence delivering education related to PA and sedentary
behaviour

7. To propose a session on updated PA evidence at every EULAR congress and at
national congresses

EULAR, European Alliance of Associations for Rheumatology.

DISCUSSION

The update of the 2018 EULAR Recommendations for PA
in people with IA and OA resulted in 4 OAPs and 11
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recommendations. The update was based on research evidence,
expert opinion and consensus among the TF members. The most
notable improvements are the ensured alignment with the cur-
rent 2020 WHO guidelines, emphasising the relevance of reduc-
tion of SB and breaking up SB with short, frequent bursts of PA
(‘exercise snacks’). Moreover, the update recognises the oppor-
tunities that current and emerging technology provide for meas-
urements and interventions related to PA and SB.

The amount of relevant recent literature, consisting of more
than 50 SRs, 30 RCTs, and 25 qualitative studies, was large.
Their findings led to an upgrade of the LoE in Recommendations
1, 10, and 6 (formerly Recommendation 3) and the definition of
the new Recommendation 11 with strong LoE. Accordingly, the
update is underpinned by robust research and shaped by the
diverse professional, cultural and personal perspectives of the
TF members, which comprised a multiprofessional and interna-
tional panel of 26 HCPs, physicians, and 1 patient from across
Europe. It is a limitation that not all invited patient representa-
tives were able to participate in the TF activities as planned.
Nevertheless, the process resulted in a broad consensus among
TF members regarding the updated OAPs and recommendations.
This strong consensus suggests that the recommendations are
appropriate for adoption and implementation across different
European health care systems.

The list of recommendations has been ordered according to
the usual flow of the clinical process from screening, providing
advice on PA promotion and reduction of SB, referring, prescrib-
ing specific exercises, assessing, and finally instructing PA and
SB. Therefore, the recommendations provide practical guidance
to HCPs with varying levels of expertise and roles in promoting
PA. This includes a range of various tasks, ranging from provid-
ing information to making referrals and delivering interven-
tions. The recommendations can thereby serve across HCP roles
and health care systems.

To ensure the feasibility of the update process, a pragmatic
approach was adopted for conducting the systematic literature
reviews. The mixed nature of the research questions and the use
of predefined and somewhat overarching PICOS strategies for
multiple research questions might, however, have led to an
incomplete anthology of current evidence. Moreover, the selec-
tion of studies was limited in certain aspects, such as the exclu-
sion of observational studies investigating descriptive,
predictive or causal phenomena. On the other hand, in contrast
to the 2018 recommendations, we did not exclude studies with
interventions that did not meet the minimum dosage of exercise
according to ACSM’s recommendations for PA and exercise with
the update. Nevertheless, the current update of the literature on
the effectiveness and safety of PA interventions led to the same
conclusions as the previous SR. In the present SR, high-intensity
exercises proved to be a relevant topic with a lot of research
activity. This particular type of training is increasingly being
used, but its feasibility in people with RMDs is sometimes ques-
tioned. The identified literature [43,65,86,87] demonstrated
that high-intensity exercises are generally not perceived as a
barrier but rather as a positive challenge for both body and
mind. Recommendation 9 mentions some effective BCTs for PA
promotion; however, behaviour change is a nonlinear and
dynamic process, and the impact of BCTs is highly contextual
and influenced by multiple interaction factors. Therefore, a pri-
oritisation of BCTs is not possible. Current best practice is to tai-
lor the choice of combined BCTs to context and individual needs
[88].

Given the relevance of SB in particular, one meta-analysis on
the effect of interventions on SB was conducted in the context of
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Table 2
Quality indicators regarding care related to PA in people with IA or OA
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Recommendation Quality indicator

Examples of measurement methods Timing

1. Promoting PA*/** consistent with general
PA recommendations should be an integral
part of standard care throughout the course
of disease in people with IA and OA.

Proportion of people with IA or OA reporting the receipt of
information about PA/exercise and SB from any HCP

Proportion of patients with IA or OA reporting the receipt of
personalised PA/exercise prescription from any HCP

Knowledge of people with IA or OA’ on PA/exercise and reduction

of SB as a self-management strategy

.

2. All HCPs involved in the management of
people with IA and OA should take responsi-
bility for promoting PA*/**, including col-
laborating and making referrals as necessary.

Proportion of HCPs reporting one or more of the following
activities related to PA and exercise promotion and reduction of
SB in people with IA or OA: screening/provision of information/
making referrals/provision of personalised instruction and

guidance on PA/exercise and reduction

of SB

with IA or OA

HCPs’ knowledge about PA/exercise and reduction of SB in people

HCPs self-perceived competencies regarding screening/provision of

information/making referrals/provision of personalised instruction
and guidance on PA/exercise and/or reduction of SB

.

9. HCPs should plan, deliver and follow-up
PA*/** interventions that include
self-monitoring, goal setting, action
planning, feedback and problem-solving.

.

Frequency of the application of behaviour change techniques
described in interventions in effectiveness studies on PA/exercise
in people with IA or OA (study protocols, published studies)
Frequency and content of applied strategies separately

for promoting PA and reducing SB

Survey of people with IA or OA® Every 5y
Survey of HCPs” Every 5y
Literature search Every 5y

Survey of HCPs that are commonly
involved in the actual delivery of
PA/exercise interventions

HCP, health care practitioner; IA, inflammatory arthritis; OA, osteoarthritis; PA, physical activity; SB, sedentary behaviour. Regarding PA types, * includes reduc-

tion of sedentary behaviour and ** specifically addresses exercise.

@ As people with IA or OA may see or have seen multiple HCPs over the course of their condition, a survey of people with IA or OA is the only means to assess

alignment with this quality indicator.

" Specific HCPs that are most frequently involved in the care of people with IA or OA may be selected, eg, rheumatologists, clinical nurse specialists, physiothera-

pists, general practitioners, and/or orthopaedic surgeons.

the present SR [78]. Overall, the number of studies investigating
strategies to reduce SB was surprisingly small. However, the TF
is aware of some ongoing studies addressing this topic [eg,
86,871, which may receive attention in a future update of these
recommendations. Future recommendations might take the 24-
hour approach into account, considering PA, SB, and sleep as
relevant to a healthy lifestyle [89], as research will also emerge
in this field [90]. Even though the majority of interventions in
recent RCTs apply technology-based strategies to increase PA or
decrease SB (such as use of wearables or digital reminders), the
number of meta-analyses pooling these data and evaluating the
effect is still small. Further, the reporting quality of interven-
tions using wearable trackers targeting PA needs to be improved
to enable replications [91]. Despite these limitations, the TF
members agreed that the integration of technology in interven-
tions will advance, and many new publications are to be
expected. It will be necessary to compare the effectiveness of dif-
ferent digital interventions in different target groups and elabo-
rate on how intervention effects can be sustained in long-term
perspective behaviour. Consequently, the literature should be
regularly re-evaluated and the recommendations updated
accordingly.

Overall, the number of published studies on PA varied largely
among different conditions. Most studies were available in KOA,
fewer in HOA, RA, and axSpA, whereas there were almost no
studies in psoriatic arthritis [92]. Therefore, the recommenda-
tions might be weaker in some patient populations within the
field of IA. The considerable heterogeneity of included condi-
tions may limit the precision of recommendations. Therefore,
additional, disease-specific recommendations might be useful
for clinical care. It should also be noted that overall, the inade-
quate reporting of interventions in many studies prevents the
meaningful pooling of data or transfer into practice, thereby lim-
iting the yield of research resources. Better adherence with
guidelines for the reporting of interventions, such as TIDieR
(Template for Intervention Description and Replication) [93],

may help solve this problem. The same holds for the suboptimal
reporting of adverse events in exercise trials [48,49]. Finally,
economic evaluations of PA interventions in IA or OA are scarce.
In that respect, study designs including workability and cost-
effectiveness would be of great interest for national governance
and policymakers. It is important to consider that some more
recent literature on the effectiveness of PA, specifically exercise
in KOA, points into a smaller effect than previous studies consid-
ered for the 2018 EULAR recommendations [94,95]. This is,
however, not an argument against PA in OA, given the multiple
and general benefits of PA and exercise. Nevertheless, these
developments should be carefully taken into account when
interpreting the evidence. For that purpose, continued monitor-
ing of the evolving literature on the effectiveness of PA will be
important to ensure the robustness and clinical relevance of
these recent findings.

It is well known that developing recommendations is not suf-
ficient on its own for knowledge translation [96]. The rheuma-
tology community has the responsibility to better understand
the best approaches for promoting PA as well as put effort into
closing the knowledge-to-practice gaps. Adequate reporting of
intervention elements and delivery in effectiveness studies are
essential, as well as systematically addressing aspects that are
important for future implementation in the study design.
Regarding the latter, (hybrid) implementation effectiveness
studies are needed to strengthen the implementation of effective
PA interventions in rheumatology practice [97]. In that respect,
prioritisation of the recommendations for implementation is
crucial for the efficient utilisation of health care resources. The
TF therefore rated how implementable they considered each rec-
ommendation.

Given the growing number of people with IA and OA, the
development of effective care delivery models and sustainable
management strategies is critical to improving clinical outcomes
and mitigating the burden of disease at both the individual and
societal levels.
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In conclusion, the broad consensus on the updated OAPs and
corresponding recommendations, along with their prioritisation,
provides a strong foundation for implementation efforts. This
represents a significant opportunity to integrate PA promotion
and SB reduction into the standard of care for individuals with
IA and OA. Furthermore, the proposed research agenda, aimed
at addressing current evidence gaps, together with the educa-
tional agenda designed to facilitate knowledge translation, will
further advance the field in both domains.
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