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The Effects of Therapeutic Exercise 
for Cardiovascular Rehabilitation  
in Patients with Inflammatory  
Rheumatic Diseases:  
A Narrative Review
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SUMMARY

Inflammatory rheumatic diseases (IRDs), such as rheumatoid arthritis (RA), 
psoriatic arthritis (PsA) and axial spondyloarthritis (axSpA) are characterized 
by functional disability, pain, alteration in body composition and extra-articu-
lar comorbidities, among which cardiovascular diseases (CVDs) are the most 
notable. The affected group of patients is less physically active and exercises 
less frequently than the general population, possibly due to physical limitations 
related to their disease. Increasing physical activity can reduce the impact of 
systemic inflammation. In patients with IRDs and concomitant CVDs, including 
additional cardiovascular rehabilitation interventions may improve symptoms 
and patients’ overall functioning, increase health-related quality of life and de-
crease CVD risks.
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Introduction

Earlier recognition, improved diagnostics, better 
access to specialist care and pharmacological 
treatment (e.g. biologic and targeted synthetic dis-

ease-modifying anti-rheumatic drugs (DMARDs)) 
have significantly improved outcomes in patients 
with the most common inflammatory rheumatic 
diseases (IRDs), including decreased levels of in-
flammation and damage, as well as domains in 
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the joint field of rheumatologists and rehabilita-
tion medicine specialists, such as disability, work 
productivity and quality of life. 

Another important target in these conditions 
is the prevention and control of comorbidities. 
Cardiovascular diseases (CVDs) are among the 
most notable ones, as they account for a signif-
icant part of the still increased morbidity and 
mortality in IRDs compared to the general pop-
ulation1-3. 

There is abundant evidence that physical 
activity is crucial in the prevention of arterial 
hypertension, diabetes and obesity, and even in 
the reduction of death from CVDs. It improves 
not only fitness but also quality of life and psy-
chological well-being (anxiety and depression)4. 
This can be applied to patients with IRDs as well. 

Apart from trying to achieve disease remis-
sion or low disease activity by proper pharma-
cological treatment, non-pharmacological treat-
ments represent equally important therapeutic 
modalities. This includes several major inter-
ventions: patient education, modifying lifestyle 
and dietary habits, reducing obesity and encour-
aging exercise. The latter should be individu-
ally tailored and performed under supervision. 
Considering the recognized risks that obesity 
carries, as well as the benefits of exercise for 
the cardiovascular system, the European Alli-
ance of Associations for Rheumatology (EULAR) 
included physical activity among the recom-
mendations for patients with IRDs5-7. There is 
evidence that cardiomyopathy may be improved 
by reducing inflammatory activity using drug 
therapy, while non-pharmacological treatment 
is equally important, especially in patients in 
whom biologics or other advanced pharmaco-
logical therapies are contraindicated due to a 
high risk of CVD8,9.

A combination of these interventions could 
lead to substantial improvements both in re-
habilitation outcomes (e.g. physical function, 

independence and quality of life) and cardio-
vascular outcomes (such as improvements in 
cardiorespiratory fitness)10,11.

This narrative review will focus on cardio-
vascular rehabilitation in patients with the most 
prevalent IRDs — rheumatoid arthritis (RA), pso-
riatic arthritis (PsA) and axial spondyloarthritis 
(axSpA) —, as well as its benefits and limitations. 

Methods

Our research had two main questions: “To which 
extent can therapeutic exercise have a positive 
effect on inflammation in patients with IRDs?”; 
and “What is the evidence on the effect of cardio-
respiratory fitness in patients with rheumatoid 
arthritis and spondyloarthritis?”.

Search strategy 

A review of the literature was done using the 
Scopus and Medline/PubMed databases from Sep-
tember 1, 2003 until December 31, 2023. In order 
to get as much comprehensive insight into the 
topic as possible, all types of publications were 
included in the search (e.g. systematic reviews, 
narrative reviews, randomized-controlled trials, 
observational studies, case studies, etc.). Key-
words for the search were “rheumatoid arthritis” 
AND “cardiovascular rehabilitation”, “psoriatic 
arthritis” AND “cardiovascular rehabilitation”, 

“ankylosing spondylitis” AND “cardiovascular 
rehabilitation”, “axial spondyloarthritis” AND 

“cardiovascular rehabilitation”. In order to use 
two keywords in a single search, the terms were 
connected by the Boolean operator AND. In total, 
77 papers were included in the final version of 
the manuscript.
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Results and discussion

Rheumatoid arthritis

RA is a chronic IRD typically presenting as sym-
metrical polyarthritis of synovial joints (e.g. ra-
diocarpal joints, metacarpophalangeal joints, 
knees, etc.), affecting around 1% of the adult 
working population — predominantly women6. 
Apart from musculoskeletal symptoms, RA is also 
characterized by systemic and extra-articular 
symptoms such as fatigue, but also increased 
atherogenesis and a subsequent elevated risk 
for CVD. RA is an example of IRD, so it has long 
been a subject of interest to evaluate the patho-
genesis of CV risk, as well as to get better insight 
into the mechanisms of how exercise influences 
inflammation. Different mechanisms can explain 
increased atherosclerosis in RA. One hypothesis 
is related to the simultaneous effect of arthritis 
and traditional CV risk factors, such as lipid ab-
normalities, increased levels of homocysteine, 
hyperinsulinemia and insulin resistance. On the 
other hand, studies suggest that systemic inflam-
mation and immune dysregulation play a crucial 
role in accelerated atherosclerosis1,9. A systematic 
review and meta-analysis performed by Restivo 
et al. showed that the relative risk of CV events 
in patients with RA was 1.55 (95% CI: 1.18–2.02)10. 
With exercise, patients can achieve a quick, but 
also sustained anti-inflammatory response which 
goes through various physiological mechanisms 
and, interestingly, is proportional to the inten-
sity of exercise. These mechanisms include the 
induction of an increase in IL-6 through the am-
plification of IL-6 mRNA expression, the stimu-
lation of hepatic glycogenolysis and lipolysis to 
produce more energy for muscles, and the sup-
pression of pro-inflammatory cytokines IL-1 and 
TNFa. Also, during exercise there is an increase 
in the anti-inflammatory cytokines IL-10, solu-
ble TNF receptor and IL-1 receptor antagonist. It 

is believed that the long-term anti-inflammato-
ry effects of exercise are explained by a reduc-
tion in the size of adipocytes11,12. Moreover, in 
RA, higher levels of both physical activity and 
fitness have been associated with reduced insulin 
resistance (but these mechanisms have not been 
thoroughly studied in this population), and exer-
cise can modify blood pressure values through 
different mechanisms (e.g. improved endothe-
lial function, improved resistance to oxidative 
stress, enhanced baroreceptor sensitivity)13,14. 
RA patients with higher physical activity levels 
and a higher maximal oxygen uptake have lower 
blood pressure than RA patients with lower lev-
els of physical activity15. The beneficial effects of 
exercise on lipid-protein changes are achieved in 
facilitating the synthesis of the antiatherogenic 
high-density lipoprotein and by increasing the 
hydrolysis of triglycerides into free fatty acids 
and glycerol16. Overall, studies on RA demon-
strate that more physically active patients have 
significantly better lipid profiles than those who 
have lower fitness levels17. 

In light of the fact that vascular function may 
be impaired because of persistent inflamma-
tion in RA, it can be significantly improved by 
exercising for three or six months at intensities 
of up to 75% of the maximum heart rate, possi-
bly through the effects on increased nitric oxide 
bioavailability18. Therefore, atherosclerosis as 
the leading cause of CVD could be managed by 
increasing physical activity and fitness levels.

Evidence on the effect of an exercise program 
on cardiorespiratory fitness (CRF) in RA patients 
with higher CVD risk is scarce. A possible reason 
for that could be the fact that subjects with RA 
are usually enrolled in clinical studies if they 
have low CVD risk and better disease control. A 
study by Sobejana et al. showed that a 12-week 
medium to high intensity exercise program was 
safe and improved cardiorespiratory fitness in 
RA patients with high risk for CVD by 14% with 
stable C-reactive protein levels in serum, while 
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withdrawals were not related to exercise19. A 
study by Stavropoulos-Kalinoglou et al. demon-
strated significant improvements in aerobic ca-
pacity, blood pressure, triglycerides and lipopro-
tein levels, body mass index, 10-year CVD event 
probability, CRP level, DAS28 and HAQ in the 
exercise group compared to the control group. 
The strongest predictor for the observed improve-
ments in all the assessed CVD risk factors and 
disease characteristics was change in VO2 max20. 

A study by Ayeganova et al. showed that in 
patients with inflammatory arthritis, a 4-week 
team rehabilitation benefited body composition, 
levels of physical functioning, activity and CRF 
for up to 12 months. Measures of physical func-
tion and activity were linked to HAQ over time, 
whereas body composition was linked to CRF21.

In a study by Peynirci Cersit et al., a super-
vised exercise program improved physical fit-
ness, disease activity, functional outcomes, sys-
tolic blood pressure and resting heart rate, which 
could reduce the traditional CVD risk factors, al-
though risk reduction could not be demonstrated 
according to the mSCORE profile in their cohort 
of patients with RA22. Similar conclusions were 
derived in a study by Cerait et al23.

Van Zanten et al. performed a study in which 
the main aim was to explore the effects of exer-
cise and treatment with TNF-alpha inhibitors 
on CVD risk in RA patients. Outcome measures 
included markers of disease activity, CVD risk 
measures and vascular function — all assessed 
at baseline and after 3 months of exercise inter-
vention. The results of this study showed that 
both exercise and anti-TNF treatment improved 
functional ability and fatigue. Anti-TNF treatment 
was more successful in decreasing inflammation, 
improving disease activity, functional ability and 
pain, while exercises resulted in a reduction in 
overall CVD risk and improvement in vascular 
function. The conclusion of the study was that 
exercise and anti-TNF should be combined for 
optimal CVD risk reduction in patients with RA24. 

Axial Spondyloarthritis

Large-scale meta-analyses reported that hyper-
tension, diabetes mellitus and cardiac diseases 
are among the most common comorbidities in 
patients with axSpA, including ankylosing spon-
dylitis (AS). Increased CV risk in AS may be par-
tially explained by an increased prevalence of 
mainly traditional CV risk factors compared to 
the general population. However, accelerated 
atherosclerosis related to chronic systemic in-
flammation may play an important role in over-
all CV risk25,26. Generally, CVDs are the leading 
cause of death in patients with AS27,28. Mortali-
ty from CVDs in AS is as high as 20–40%, while 
standardized mortality ratios in patients with AS 
were found to be 1.5–1.9, seemingly as a result of 
CVDs29,30. It is estimated that heart involvement 
in AS is about 2–10%. While the involvement of 
the conductive system, aorta, valves and peri-
cardium has already been more extensively de-
scribed, cardiomyopathy is considered a rare 
extra-articular manifestation of AS31-35. Acceler-
ated atherogenesis in patients with AS is mainly 
attributed to a lipid metabolism imbalance, com-
bined with chronic systemic inflammation, endo-
thelial dysfunction, enhanced lipid peroxidation 
and a hyperactive coagulation cascade36,37. Some 
studies showed that despite the low activity of 
rheumatic disease in patients with AS, subclin-
ical cardiac dysfunction is present38.

A study by de Mits et al. showed that both 
strength (P ≤ 0.02) and mobility (P ≤ 0.001) were 
significantly lower for patients with axSpA com-
pared to controls. Strength deficits were com-
parable between radiographic and non-radio-
graphic groups (P > 0.05, except trunk extension 
(P = 0.03)), whereas mobility showed higher defi-
cits in the radiographic group (cervical extension 
(P = 0.02) and rotation (P = 0.01), and trunk exten-
sion (P = 0.03) and rotation (P = 0.03)), regardless 
of symptom duration. Similarly, symptom dura-
tion positively affected oxygen pulse (P = 0.03), 
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the relative anaerobic threshold (P = 0.02) and 
aerobic capacity (P = 0.02)39.

According to the recommendations of the As-
sessment of SpondyloArthritis International So-
ciety (ASAS), it is advisable to include physical 
activity and physical therapy in the treatment of 
patients with axSpA40. In another Cochrane review 
on exercise programs for AS, which included 14 
randomized controlled trials (RCTs) with 1579 par-
ticipants, the authors concluded that exercise pro-
grams may improve function and reduce pain and 
patient assessment of disease activity. The most 
frequently used exercises were flexibility, stretch-
ing, strength and breathing. The problem with 
exercises is the lack of an accurate description of 
the content, dose, intensity, frequency, duration 
and type of application, and the fact that they are 
poorly comparable41. Just recently, another sys-
tematic literature review based on the new ASAS/
EULAR recommendations for the management of 
axSpA was performed. For non-pharmacological 
treatment, the authors found a moderate or high 
positive impact on disease activity, function and 
pain (range in RCTs of exercise for Ankylosing 
Spondylitis Disease Activity Score (ASDAS): 0.29–
0.94, Bath Ankylosing Spondylitis Disease Index 
(BASDAI): 0.14–1.43, Bath Ankylosing Spondylitis 
Functional Index (BASFI): 0.04–0.92, Bath Anky-
losing Spondylitis Metrology Index (BASMI): 0.06–
1.14), although the type, intensity and duration of 
exercises were very heterogeneous42.

In a study by Giannotti et al., multimodal 
treatment supervised by a physiotherapist fol-
lowed by a home exercise program proved to 
be an optimal disease management measure in 
patients with AS43. However, a systematic review 
and meta-analysis by Gravaldi et al. showed that 
supervised physiotherapy (including cardiore-
spiratory training) is more effective than usual 
care in improving disease activity, functional 
capacity and pain, but did not show superiority 
of supervised physiotherapy compared to home-
based exercise programs44.

Köseoğlu Tohma et al. pointed to the signifi-
cance of weight management and prevention of 
abdominal obesity in CV health of patients with 
axSpA by improving exercise capacity. They also 
found HDL-c levels to be significantly lower in 
the radiographic axSpA group compared to the 
non-radiographic axSpA group, which can be 
explained by cumulative inflammation and an 
altered lipid metabolism in patients with radio-
graphic progression and structural damage45. 

In a more recent study, Giray et al. investi-
gated the impact of an individualized exercise 
program on CV outcomes. The exercise program 
was a specially designed program that included 
stretching, aerobic and strength exercises, and 
cardiological rehabilitation over 8 weeks. After 
treatment, the authors noted an improvement in 
the results of the 6-minute walk test, an increase 
in metabolic equivalent (MET), and an increase 
in the myocardial ejection fraction46.

A randomized study by Niedermann et al. 
investigated the effect of 12 weeks of CV train-
ing on fitness in patients with AS47. The fitness 
level (assessed with a bicycle ergometer) in the 
training group was significantly higher than in 
the control group. Improvement in cardiorespi-
ratory fitness is important in reducing cardiovas-
cular morbidity and mortality, and an increase 
in VO2 peak corresponds to a decrease in cardi-
ac events in the healthy population48. A single 
blinded randomized controlled pilot study eval-
uated the efficacy of high intensity exercise on 
cardiovascular risk and disease activity in pa-
tients with axSpA. The exercise plan consisted 
of 40–60 minutes of supervised training (both 
endurance and strength) three times a week for 
12 weeks. Cardiomyopathy fitness was assessed 
with a maximal walking treadmill test for peak 
oxygen uptake (VO2 peak) estimation. The results 
showed an improvement in the exercise group 
in both tools measuring disease activity: the BAS-
DAI and ASDAS score. Also, arterial stiffness was 
significantly reduced, and significant treatment 
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effects were seen for VO2 peak, total body fat, ab-
dominal fat and resting heart rate in the exercise 
group compared to the control group. This study 
also showed a decrease in IL-17a and IL-23 in the 
exercise group compared to the control group49. 
In a systematic review by Verhoeven et al., the 
authors concluded that aerobic exercises were 
not more effective than usual physical therapy 
in reducing disease activity or improving func-
tional status, but they were useful in improving 
cardiorespiratory outcomes (cardiorespiratory 
fitness evaluated with VO2 peak)50. 

A study by Basakci Calik et al. showed signifi-
cant improvements in BASDAI (P = 0.002), BASMI 
(P = 0.021), 6 DYT (P = 0.036), VO2 max (P = 0.000), 
MIP (P = 0.005) and MEP (P = 0.022) results in the 
intervention group after 12 weeks of training. 
When comparing pre-treatment and post-treat-
ment differences, BASDAI (P = 0.032) decreased 
and the VO2 (P = 0.001) max increased, showing 
significant improvements in the intervention 
group, and these values were maintained51. 

An assessor-blinded multicenter randomized 
controlled trial by Sweaas et al. performed on 
100 patients with axSpA assessed the effects of 
cardiorespiratory training and strength exercises 
at a high intensity on disease activity, inflamma-
tory parameters, physical function and CV health. 
The authors reported that high-intensity exercise 
improves disease activity by 23% (for ASDAS esti-
mated mean group difference (95% CI) −0.6 (−0.8 
to 0.3), P < 0.001). The exercise group improved 
their VO2 peak significantly compared to the con-
trol group. Together, these improvements prove 
the safety of high-intensity exercises and efficacy 
on CV health in patients with axSpA52.

Psoriatic arthritis

PsA can be a huge burden for patients and their 
families, especially when it is additionally com-
plicated with CVDs53. Some authors found that, 

in the previous 5 years, the incidence of CVD in 
PsA patients increased by 43%; more specifically, 
the incidence of myocardial infarction increased 
by 68% and of heart failure by 31%54,55.

Patients with PsA are more commonly obese 
and have a higher prevalence of hypertension, 
diabetes mellitus, hyperlipidemia and comor-
bidities associated with these classic risk factors 
for CVDs (ischemic heart disease, atherosclero-
sis, congestive heart failure, peripheral vascular 
disease and CV accident)56,57. These patients also 
demonstrate an increased prevalence of cardio-
myopathy and valvular heart disease58. As for 
CV risk evaluation in PsA, experts suggested the 
SCORE algorithm in which CV risks are multi-
plied by 1.5, as was recommended for RA59,60. In 
a multicenter descriptive study of patients with 
PsA, the authors evaluated carotid artery ultra-
sound (US) scans in CV risk assessment. Their 
results showed most abnormalities in US scans 
in the group with intermediate risk, so they con-
cluded that SCORE charts may underestimate the 
real CV risk and that a carotid US scan would be 
advisable in those patients, especially if dyslip-
idemia, hyperuricemia, axial involvement, or 
a longstanding skin disease are present61. In a 
recent study by Kavadichanda et al., body com-
position parameters, serum adipokines and CV 
risks were observed in PsA and non-psoriatic 
spondyloarthritis (nPsA–SpA). The authors found 
that patients with PsA had a higher average ca-
rotid intima-media thickness (CIMT) compared to 
nPsA–SpA patients. However, there are additional 
unknown factors in PsA resulting in CV diseases 
besides classic cardiovascular risks. Sarcopenia 
plays an important role in CV risk due to adi-
pose tissue deposition in skeletal muscles, and 
this again emphasizes the importance of physi-
cal therapy in the prevention of sarcopenia and, 
consequently, atherosclerosis62.

CV morbidity in these patients is not mediated 
solely by the traditional CVD risk factors and it 
is explained by a complex mechanism involving 
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chronic systemic inflammation, insulin resis-
tance, dyslipidemia, endothelial dysfunction, 
angiogenesis and oxidative stress63. In patients 
with PsA and ischemic heart disease, a positive 
correlation of IL-18 with the atherogenic index 
(AI) (ρ = 0.46 and ρ = 0.67) and serum TG concen-
trations (ρ = 0.4 and ρ = 0.675), as well as disease 
activity measured by DAPSA composite index was 
found, while a negative correlation was found 
with HDL levels (ρ = −0.37 and ρ = −0.608)64.

Metabolic syndrome in PsA is even more pres-
ent than in SpA and RA65. Obesity in PsA is asso-
ciated with higher disease activity and a reduced 
response to treatment, and is particularly noted 
for TNF-alpha inhibitors66,67.

As for guidelines and CV comorbidities, the 
Group for Research and Assessment of Psoriasis 
and Psoriatic Arthritis (GRAPPA) 2021 guidelines 
suggest that pharmacological treatment should 
be chosen according to the individual patient’s 
characteristics and taking into account the pres-
ence of CVDs68. A Delphi-based consensus of ex-
perts for the management of CV comorbidities in 
PsA patients recommends that rheumatologists 
advise their patients to do aerobic and strength-
ening exercises on alternating days as much as 
possible69.

Several large studies have shown that pa-
tients with psoriasis are more passive than 
non-psoriatic patients70. Many patients avoid 
sports because of psoriasis alone, and their qual-
ity of life measured by the Dermatology Life 
Quality Index (DLQI) negatively correlates with 
their level of exercise71,72. Psoriasis influences 
patients’ levels of physical activity, and exercise 
may also influence disease outcomes in a way 
to improve the disease in patients who are also 
overweight73.

Thomsen et al. investigated the effects of 
high-intensity interval training on a cycle ergom-
eter on CV factors in patients with PsA during 11 
weeks. Maximal VO2, as a predictor of CV mor-
bidity and mortality, was significantly increased 

after 3 and 9 months in the exercise group (+ 3.72 
ml/kg/min CI 95% 2.38–5.06, P < 0.001; +3.08 ml/
kg/min CI 95% 1.63–4.53, P < 0.001) compared to 
the control group. Truncal fat was significantly 
reduced after 3 months in the exercise group al-
though it did not show sustained reduction after 9 
months (−1.28% CI 95% −2.51 to –0.05, P = 0.04)74,75. 
High-intensity physical activity (more than 1 hour 
per week) additionally reduces the occurrence 
of psoriasis in obese patients76. 

The commonly reported barriers for physi-
cal activity are fatigue and pain77,78. The best way 
to stimulate activity in those patients is to find 
personal interest and enjoyment in the exercises 
and to stimulate intrinsic motivation79.

Conclusion

In conclusion, IRDs are characterized by function-
al disability, pain, alteration in body composition 
and extra-articular symptoms, most notably CVDs. 
The most common among them — such as RA, PsA, 
AS and axSpA, which were presented in this pa-
per — may be accompanied by CV comorbidities, 
and research results, though not abundant, show 
the benefits of rehabilitation interventions on 
CV health in these patients. To achieve the best 
possible outcomes, a multidisciplinary approach 
is necessary, including a physical and rehabili-
tation medicine specialist and/or a rheumatol-
ogist and cardiologist. Although we performed 
a systematic literature review, a meta-analysis 
was not conducted due to the heterogeneity of 
published articles. Still, we believe we provided 
good insight into this topic. We hope that, in the 
coming years, we will have more high-quality 
evidence on the positive effects of rehabilitation 
on CV conditions in patients with IRDs. 

The authors declare no conflicts of interest.�  
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SAŽETAK

Učinkovitost terapijskih vježbi za kardiovaskularnu rehabilitaciju 
bolesnika s upalnim reumatskim bolestima: narativni pregled
Frane Grubišić, Hana Skala Kavanagh, Ines Doko Vajdić i Simeon Grazio

Upalne reumatske bolesti (URB) poput reumatoidnog artritisa (RA), psorijatičnog artritisa (PsA) i aksijalnog spo-
ndiloartritisa (axSpA) karakterizirane su funkcionalnom onesposobljenošću, kroničnom boli, promjenama u tje-
lesnom sastavu i izvanzglobnim komorbiditetima, među kojima su najznačajnije kardiovaskularne bolesti (KVB). 
Ova skupina bolesnika manje je fizički aktivna i manje vježba u odnosu na opću populaciju, vjerojatno zbog tjele-
snih ograničenja vezanih uz njihovu bolest. Povećanje tjelesne aktivnosti može smanjiti utjecaj sistemske upale. U 
bolesnika s URB i pridruženim KV bolestima uključivanje dodatnih kardiovaskularnih rehabilitacijskih intervencija 
može smanjiti simptome, poboljšati opće funkcioniranje bolesnika i kvalitetu života vezanu uz zdravlje te smanjiti 
rizike KV bolesti. 
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