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Introduction

Rheumatic diseases encompass a diverse 
range of chronic inflammatory and degenerative 
conditions affecting joints, muscles, and connective 
tissues, such as rheumatoid arthritis (RA), osteo-
arthritis (OA), spondyloarthritis (SpA) and systemic 
lupus erythematosus (SLE). These conditions often 
result in chronic pain, reduced physical function, and 
decreased quality of life, imposing a significant bur-
den on patients and healthcare systems alike [1]. 
While pharmacological treatments such as synthet-
ic and biological disease-modifying antirheumatic 
drugs (DMARDs), have advanced the management 
of rheumatic diseases, they do not fully address the 
functional limitations and disability that many patients 
experience [2]. Consequently, non-pharmacological 
interventions, particularly exercise and rehabilita-
tion, have gained recognition as critical components 
of comprehensive care in rheumatology [3].

Exercise and rehabilitation strategies offer 
numerous benefits, including improved muscle 
strength, enhanced joint mobility, reduced pain, and 
better overall physical function. Furthermore, these 
interventions have been shown to positively impact 
mental health, reducing symptoms of depression 
and anxiety commonly associated with chronic rheu-
matic conditions [4]. Despite these benefits, exercise 
and rehabilitation remain underutilized in routine 
clinical practice. Integration of exercise and reha-
bilitation into routine rheumatologic care remains 

inconsistent, partly due to concerns over exacerbat-
ing symptoms, low patient adherence, and a lack of 
standardized guidelines.

This review aims to synthesize the current evi-
dence on the role of exercise and rehabilitation in the 
management of rheumatic diseases, with a focus on 
their potential to complement pharmacological treat-
ments. By exploring the biological mechanisms, clin-
ical outcomes, and practical challenges associated 
with these interventions, this paper seeks to provide 
a comprehensive understanding of how exercise and 
rehabilitation can be more effectively integrated into 
therapeutic strategies to optimize patient outcomes.

Search Methodology

We adhered to established guidelines for writing 
narrative reviews, following the framework of previ-
ously published recommendations [5]. We conduct-
ed a comprehensive search of PubMed, Scopus, 
and Web of Science databases up to August 2024, 
focusing on studies evaluating the role of exercise 
and rehabilitation in rheumatic disease manage-
ment. Initial search terms included “exercise”, “re-
habilitation”, “rheumatic diseases”, “rheumatoid ar-
thritis”, “spondyloarthritis”, “ankylosing spondylitis”, 
“systemic lupus erythematosus” and “myokines.” 
MeSH terms and relevant free-text terms were used 
accordingly.

References of identified studies and systemat-
ic reviews were manually checked for further rele-
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vant studies.  Emphasis was placed on randomized 
controlled trials (RCTs), systematic reviews, and 
meta-analyses reporting physical function, pain re-
duction, and inflammatory markers as primary out-
comes. Non-modifiable risk factors and pharmaco-
logical-only interventions were excluded.

The Role of Exercise in 
Rheumatology

Exercise plays a pivotal role in the management 
of rheumatic diseases, offering multifaceted bene-
fits that extend beyond traditional pharmacological 
treatments. Incorporating structured physical activity 
into the therapeutic regimen of patients with rheu-
matic conditions such as RA, OA, SLE, and SpA can 
significantly enhance joint function, improve mobility, 
and alleviate pain [6, 7]. This section explores the 
various types of exercise – aerobic, resistance, and 
flexibility training and their specific impacts on indi-
viduals suffering from different rheumatic diseases.

Aerobic exercise, characterized by activities 
that increase heart rate and improve cardiovascular 
endurance, is fundamental in managing rheumatic 
diseases. Exercises such as walking, cycling, swim-
ming, and aerobic classes help reduce systemic 
inflammation, a key contributor to disease progres-
sion. Regular aerobic activity has been associated 
with decreased levels of inflammatory markers, such 
as C-reactive protein, thereby mitigating disease 
activity [8]. Additionally, aerobic exercise enhances 
cardiovascular health, which is particularly important 
given the increased risk of cardiovascular comorbid-
ities in patients with chronic inflammatory rheumat-
ic conditions. Improved cardiovascular fitness also 
translates to better overall stamina and reduced 
fatigue, common complaints among rheumatic dis-
ease patients [9,10].

Resistance training involves exercises that 
strengthen muscles by working against a force, such 
as weightlifting, resistance band exercises, and 
body-weight training. In the context of rheumatology, 
resistance training is crucial for preserving and en-
hancing muscle mass, which is often compromised 
due to chronic inflammation and prolonged inactiv-
ity. Stronger muscles provide better support to af-
fected joints, thereby reducing mechanical stress 
and preventing further joint damage. Studies have 
demonstrated that resistance training can lead to 
significant improvements in muscle strength and 
endurance, pain reduction, which, in turn, enhance 
functional capacity and quality of life [11, 12]. More-
over, resistance exercises contribute to bone densi-

ty maintenance, offering protective benefits against 
osteoporosis – a common complication in rheumatic 
diseases [13, 14].

Flexibility exercises, including stretching and 
range-of-motion (ROM) activities, are essential for 
maintaining and improving joint mobility. Rheumatic 
diseases frequently result in joint stiffness, reduced 
ROM, and decreased overall flexibility, which can 
severely limit a patient’s ability to perform everyday 
tasks. Engaging in regular flexibility training helps 
to alleviate stiffness, increase joint lubrication, and 
enhance the elasticity of muscles and connective tis-
sues surrounding the joints. Practices such as yoga 
and Tai Chi not only improve physical flexibility but 
also incorporate elements of balance and mindful-
ness, which can further aid in pain management and 
mental well-being. Enhanced flexibility contributes to 
better posture, reduced risk of injury, and improved 
overall functional movement, thereby enhancing the 
quality of life for individuals with rheumatic condi-
tions [15].

Myokine Signaling: Exercise as a 
Molecular Modulator in Rheumatic 
Diseases

The biological underpinnings of exercise in rheu-
matic disease management are increasingly cen-
tered on the role of myokines, cytokines released 
by skeletal muscle in response to contraction. There 
are currently more than 600 identified myokines [16]. 
These molecules mediate several systemic effects, 
including immune modulation, anti-inflammatory ac-
tivity, and metabolic regulation, making them a cor-
nerstone of exercise’s therapeutic benefit [17, 18]. 
Among these myokines, interleukin-6 (IL-6), irisin, 
and brain-derived neurotrophic factor (BDNF) are 
particularly interesting, each contributing uniquely to 
the body’s response to exercise and offering specific 
advantages in the context of rheumatic diseases.

IL-6 serves as a paradoxical player in both 
pro-inflammatory and anti-inflammatory pathways. 
Produced transiently during exercise, IL-6 shifts 
from a pro-inflammatory cytokine in disease states 
to an anti-inflammatory mediator when derived from 
contracting muscle. The exercise-induced form of 
IL-6 suppresses the release of TNF-α and IL-1β. 
This IL-6-mediated suppression reduces inflamma-
tory processes, contributing to lower disease activ-
ity and symptom relief, while also promoting tissue 
repair. However, in chronic inflammatory conditions, 
persistently elevated IL-6 exacerbates inflammation, 
promoting joint degradation. Therefore, exercise of-
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fers a natural means to harness IL-6’s transient an-
ti-inflammatory benefits, while IL-6-targeted drugs 
address its chronic effects [19, 20].

Irisin, another pivotal myokine formed during 
exercise, is involved in metabolic regulation. It in-
duces the browning of white adipose tissue, thereby 
increasing energy expenditure and improving insulin 
sensitivity [21]. This becomes particularly relevant 
for rheumatic disease patients, who often experience 
metabolic dysregulation and increased cardiovascu-
lar risk [22, 23]. Irisin’s role extends beyond metab-
olism to musculoskeletal health, as it promotes os-
teoblast activity and bone formation, counteracting 
osteoporosis. This dual action on metabolism and 
bone integrity offers a protective mechanism, poten-
tially mitigating the risk of fractures and improving 
overall physical function in these patients [24, 25].

BDNF, though primarily known for its effects on 
the central nervous system, is increasingly recog-
nized for its peripheral benefits in muscle regener-
ation. Exercise-induced BDNF enhances muscle 
repair by stimulating satellite cells, the progenitors 
of new muscle fibers. This process is critical in rheu-
matic diseases where muscle atrophy and weakness 
are common. Additionally, BDNF’s neuroprotective 
effects are relevant in chronic pain management, 
a significant concern in conditions where long-term 
pain can lead to central sensitization and reduced 
pain thresholds. By improving both muscle and neu-
ral function, BDNF levels management can poten-
tially offer a comprehensive recovery mechanism, 
aiding both physical and cognitive health [26, 27].

Exercise triggers a broader anti-inflammatory 
response beyond myokines alone. Physical activ-
ity increases levels of anti-inflammatory cytokines 
such as IL-10 while reducing the concentrations of 
pro-inflammatory markers like CRP and TNF-α [28, 
29]. This shift towards an anti-inflammatory profile is 
especially beneficial for patients with high disease 
activity, as it can reduce the frequency and inten-
sity of flares. Exercise also enhances the function 
of regulatory T cells, further contributing to immune 
balance. The cumulative effect of these anti-inflam-
matory responses slows disease progression [30].

Exercise induces molecular adaptations in mus-
cle and connective tissue that mitigate inflammation 
and support tissue health. Key mechanisms include 
shifts in muscle fiber composition, with increased 
type I:II fiber ratios and hypertrophy of type II fi-
bers, enhancing muscle endurance and resistance 
to damage. Additionally, resistance training reduces 
the expression of inflammation-related genes, such 
as those involved in fibrosis, and mechanical loading 

suppresses proinflammatory cytokine expression in 
chondrocytes. These molecular responses support 
local tissue resilience and systemic anti-inflammato-
ry effects, warranting further research into optimizing 
these therapeutic pathways [31].

Barriers to Implementation  
and Solutions

Despite the proven benefits of exercise and re-
habilitation in managing rheumatic diseases, several 
barriers hinder their integration into standard rheuma-
tologic care. These challenges can be grouped into pa-
tient-related factors and healthcare system limitations.

Patient-related barriers primarily involve low ad-
herence due to fear of exacerbating symptoms, fa-
tigue, and psychological resistance, often linked to 
misconceptions about the effects of exercise on dis-
ease progression. Many patients are also hindered 
by co-existing physical limitations, such as joint de-
formities, chronic pain, or severe disability. More-
over, socioeconomic factors, such as lack of access 
to specialized facilities or financial constraints, can 
prevent patients from engaging in regular rehabili-
tation [32, 33]. Studies indicate that fatigue, a com-
mon symptom in rheumatic conditions, significantly 
decreases patient motivation to exercise, creating 
a cycle of inactivity that worsens physical function 
and increases pain levels [34, 35]. Addressing these 
concerns requires targeted patient education to dis-
pel myths about exercise and rheumatic diseases 
and to emphasize the importance of movement for 
long-term joint health and function.

Healthcare system barriers are multifaceted, 
including insufficient referral practices, lack of inter-
disciplinary care coordination, and limited access to 
rehabilitation services. In many healthcare settings, 
exercise and rehabilitation are viewed as adjuncts 
rather than core components of treatment. Conse-
quently, referrals to physical therapy or specialized 
rehabilitation programs are inconsistent, and when 
made, patients may encounter long wait times, dis-
cordance between rheumatologist and rehabilitation 
specialist expectation, or geographical barriers that 
limit access to qualified providers. Additionally, the 
cost of ongoing rehabilitation may not be fully cov-
ered by insurance, deterring patients from adhering 
to prescribed exercise programs. Another significant 
barrier is the lack of standardized guidelines with-
in healthcare systems for incorporating exercise as 
a regular, structured component of rheumatologic 
care. There is long term data that supervised care is 
more effective [36].
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Addressing these barriers requires a multifacet-
ed approach. First, personalized exercise programs 
should be developed to meet the individual needs of 
patients, taking into account disease severity, physi-
cal limitations, and comorbidities. Personalized plans 
increase adherence by ensuring that exercises are 
both achievable and tailored to the patient’s function-
al level [37]. For example, patients with severe joint 
damage or pain may benefit from aquatic therapy, 
which reduces joint stress, while those with lower dis-
ease activity could engage in weight-bearing exercis-
es to improve muscle strength and joint stability.

Moreover, interdisciplinary care models, involv-
ing rheumatologists, physiatrists, physical thera-
pists, occupational therapists, and mental health pro-
fessionals, are critical in providing comprehensive 
care. These teams can collaborate to address both 
the physical and psychological barriers to exercise. 
Cognitive-behavioral therapy has been shown to im-
prove patient attitudes toward exercise and increase 
adherence by helping patients manage the fear of 
exacerbating symptoms and chronic pain. Mental 
health support is also essential, as depression and 
anxiety are prevalent in rheumatic disease patients, 
often exacerbating physical inactivity [38, 39].

Healthcare systems must also invest in improv-
ing access to rehabilitation services. Tele-rehabilita-
tion, which uses digital platforms to deliver physical 
therapy remotely, has emerged as a viable solution 
to overcome geographical and logistical barriers. 
Studies have demonstrated that tele-rehabilitation 
can lead to comparable outcomes to in-person ther-
apy, offering patients a convenient and cost-effective 
alternative to traditional rehabilitation [40]. Addition-
ally, integrating wearable technologies and mobile 
applications that provide real-time feedback on 
patient activity can foster greater engagement and 
accountability, leading to sustained physical activity 
and improved outcomes [41].

Patient education and empowerment remain 
crucial in overcoming these barriers. Healthcare pro-
viders must emphasize the long-term benefits of ex-
ercise in reducing pain, improving joint function, and 
preventing further disability. Educational initiatives 
should also focus on teaching patients about energy 
conservation techniques, joint protection strategies, 
and gradual exercise progression to build confidence 
and encourage self-management of their disease. 
Effective education can also clarify misconceptions, 
such as the belief that exercise will exacerbate joint 
damage, replacing these with evidence-based infor-
mation on the protective benefits of regular physical 
activity [42, 43].

Finally, policy-level changes are needed to pri-
oritize exercise and rehabilitation as essential com-
ponents of rheumatologic care. Insurance coverage 
for rehabilitation services should be expanded, and 
guidelines for exercise prescriptions should be stan-
dardized across healthcare systems. Furthermore, 
healthcare providers need to be trained in the im-
portance of early referral to rehabilitation programs, 
ensuring that patients receive timely and appropri-
ate interventions before irreversible joint damage 
occurs.

Future Directions and Emerging 
Therapies

The field of exercise and rehabilitation for rheu-
matic diseases is evolving rapidly with the advent 
of innovative technologies, such as virtual rehabili-
tation and telemedicine. These emerging technolo-
gies hold promise in revolutionizing the way care is 
delivered, particularly in overcoming logistical and 
geographical barriers that traditionally limit access 
to rehabilitation services.

Virtual rehabilitation platforms leverage mo-
tion-sensing technologies and interactive software 
to deliver tailored exercise programs, allowing pa-
tients to perform exercises in their own homes while 
receiving real-time feedback from healthcare pro-
viders. This approach offers an effective alternative 
for individuals who face difficulties attending in-per-
son therapy sessions due to mobility issues or long 
distances from rehabilitation centers. Studies have 
demonstrated that virtual rehabilitation can lead to 
comparable outcomes to traditional in-clinic thera-
pies in terms of improving physical function and pain 
management [44]. Telemedicine platforms enable 
healthcare providers to remotely monitor patients, 
assess their progress, and adjust their rehabilitation 
programs as needed. The COVID-19 pandemic ac-
celerated the adoption of telemedicine in rheumatol-
ogy, demonstrating its potential to provide ongoing 
care without the need for frequent in-person visits. 
Research has indicated that telemedicine can ef-
fectively deliver rehabilitation programs for patients 
with rheumatic diseases, improving their physical 
function and reducing disease activity. Importantly, 
telemedicine allows for a more personalized and 
adaptive approach to rehabilitation, as clinicians can 
modify exercise prescriptions based on real-time 
feedback and patient-reported outcomes [45].

Wearables, such as activity trackers, acceler-
ometers, and smart clothing, provide continuous 
monitoring of a patient’s physical activity levels, 
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joint mobility, and exercise adherence. These de-
vices can collect data on daily movements and 
exercise performance, offering insights into the pa-
tient’s progress and enabling healthcare providers to 
make data-driven decisions about their rehabilitation 
plans. For example, wearable devices equipped with 
sensors can detect joint movements and provide 
feedback on the quality of exercises, encouraging 
patients to engage in proper techniques and avoid 
harmful postures. Studies have demonstrated that 
patients using wearable technologies as part of their 
rehabilitation program exhibit higher levels of adher-
ence and improved outcomes compared to those 
who do not utilize these devices [46].

The integration of gamification into rehabilitation 
is an intriguing development. Virtual reality (VR) plat-
forms and video games are being incorporated into 
rehabilitation programs to increase patient engage-
ment and motivation. These gamified platforms offer 
interactive and immersive environments, in which 
patients can perform therapeutic exercises while be-
ing rewarded for their progress [47]. 

One promising, yet underutilized and easily 
available area within rehabilitation is weight-bearing 
exercise. These exercises have shown to improve 
muscle strength, hypertrophy and bone density 
while providing joint stabilization benefits essential 
for patients with rheumatic conditions. Despite their 
proven benefits in healthy populations, weight-bear-
ing exercises remain less emphasized, potentially 
due to misconceptions about their safety but they 
have been proven to be safe and effective in patients 
with rheumatic disease [12, 48–51]. Although there 
is a lack of high quality clinical trial data about spe-
cific protocol efficacy in this patient population. New 
information about optimal protocols for muscle hy-
pertrophy in healthy adults should be carefully tested 
[52, 53]. There is evidence that a moderate volume 
of 12-20 sets per muscle group per week divided 
into several training sessions leads to optimal results 
[54]. As evidence grows around these benefits, there 
is a need for healthcare providers to include and pro-
mote weight-bearing exercise as an essential part of 
rehabilitation.

As the evidence base supporting these emerg-
ing therapies expands, future research and clinical 
trials should focus on long-term efficacy and strate-
gies to integrate these tools within standard rheuma-
tologic care. Collectively, these innovations offer a 
pathway to highly personalized, accessible, and ef-
fective care that may redefine exercise and rehabili-
tation in rheumatology, ultimately enhancing patient 
outcomes, adherence, and quality of life.

Conclusion

Integrating exercise and rehabilitation into the 
management of rheumatic diseases is essential for 
enhancing patient outcomes, addressing both phys-
ical limitations and systemic inflammation. Evidence 
supports that aerobic, resistance, and flexibility ex-
ercises not only improve mobility, reduce pain, and 
strengthen muscle function but also influence molec-
ular pathways to decrease inflammation and promote 
tissue repair. Despite these benefits, challenges such 
as limited patient adherence and healthcare access 
persist. Personalized exercise programs, interdisci-
plinary collaboration, and advancements in telemed-
icine can help overcome these barriers, ensuring ex-
ercise and rehabilitation become core components of 
rheumatologic care. Embracing these strategies will 
ultimately foster improved long-term outcomes and 
quality of life for patients with rheumatic diseases.

Recommendations

Based on current literature and available evi-
dence, here are the author’s recommendations for 
integrating exercise and rehabilitation into rheuma-
tologic care:

1.	 Individualize Exercise Plans: Design in-
dividualized programs incorporating aerobic, resis-
tance, and flexibility exercises to patient-specific dis-
ease activity, limitations, and personal goals.

2.	 Promote Multidisciplinary Collaboration: 
Foster teamwork among rheumatologists, physiat-
rists, physiotherapists, kinesiotherapists, occupa-
tional therapists, and mental health professionals, 
ensuring comprehensive support and alignment of 
therapeutic goals.

3.	 Empower Patients Through Education: 
Equip patients with knowledge on the benefits and 
safety of exercise in managing rheumatic conditions 
to foster adherence and reduce anxiety related to 
symptom exacerbation.

4.	 Address Psychological Barriers: Incorpo-
rate cognitive and behavioral support to address 
fears, depression, and fatigue, which can hinder 
long-term engagement in exercise.

5.	 Utilization of Telehealth and Digital Tools: 
Leverage telemedicine, wearable technology, and 
mobile applications to provide continuous monitor-
ing, feedback, and remote support, especially for 
patients with geographic or mobility barriers.

These recommendations aim to make exercise 
and rehabilitation accessible and integral parts of 
rheumatologic treatment, ultimately enhancing pa-
tient outcomes and quality of life.
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