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Nodel  Study name Statistics for each study
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0020

-12.00 -6.00 0.00 6.00 1200

Meta Analysis

TNF-a 5 55,5 o5 1 (Forest plot) sl jls ges ¥ S5

S s e OLES baanly (355 ls sxe gl Bld SIIL-6 2als
2 sl sl SOl (1Al 5o She s S LIS e 52005
3ol e L el oS AL RA 5 OA « s Ol
Al 550 Obler 2l 53 eye Sl S s 53 IS e
s e IS Sl pae 51 (S sl Jdol b glaasily
552 RA 5 O0A s Oslaw 53 IL-6 2alS 55 55,5 0o jes
Jls ailae mls L3 ol 3 bl 53 dL-6 L b3l s
Rl ol (05 e S NS S pde 5 e
4S Wl ol OLSes 5 Zheng (Jis (gl ol el 55158

Ll 5 Jlilin sl 31 53 L6 = sl 2alS ol 53158 (o

o3 3d e 53 Dlallle i S S sl Ol Clallee ColS i)
el 0% S Y Jpdr 3 Sldlae iS oS ClS e L5 d G0
oo
L Jeolie &8 il e ol slasolos SIRA 5 OA Glags e
Ol LB ) sl SOl SRl e e 5 S e S5
Ll Ol cpl 53 303 (35S 55 et 58 ol sla S5b s
A=V Y ) J\;Sda
Ol s a0 Gl (K L3350 el S Sl b s
Ll 55 il 48 513 DL 5l (sallan lis S S

S > ;5555 CRP sTNF-a j,> J.szfcjhw Sals

Model  Study name Statistics for each study Std diff in means and 95% Cl
Std diff Standard Lower Upper
inmeans error Variance limit limit Z-Value p-Value
Andersonetal. 2020 0000 0289 0083 -0.566 0566 0000 1.000
Azeezetal 2020 -0.301 0.300 0.090 -0.890 0288 -1003 0316
Cornish etal. 2021 -0.343 0.508 0258 -1.338 0652 -0675 0500
Kim et al. 2021 0400 0309 0095 -1005 0205 -1295 0195
Nambi et al. 2020 0751 0327 0107 1392 0108 2204 0022 E 1
Park etal. 2021 -2.380 0.370 0137 -3105 -1656 -6439 0.000 -.-
Samutetal 201543 -0.643 0.468 0219 1560 0274 -1375 0169
Samutetal 20150 -0.402 0.492 0242 1367 0582 -0817 0414
Wadley et al. 2014 4585 0879 0772 6278 2833 5184  0.000 ——
Du etal 2021 -1.539 0.509 0259 -2536 -0541 -3022 0003 -
Sandstad etal. 2015 -0.233 0.579 0336 -1.368 0902 -0402 0687
Random -0.912 0.285 0.081 1470 -0354 -3203 0001 ’
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The Effect of Exercise Training on Inflammatory Markers in Patients with
Osteoarthritis and Rheumatoid Arthritis: A Systematic Review
and Meta-Analysis
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Abstract

Background: Osteoarthritis (OA) and rheumatoid arthritis (RA) are associated with the development of chronic
inflammation, increase of pro-inflammatory cytokine, and decrease of anti-inflammatory cytokine. However, the
effects of exercise training on inflammatory markers in these patients are not understood. This study aims to
investigate the effect of exercise on inflammatory markers in patients with OA and RA.

Methods: A systematic search was conducted in PubMed, Scopus, Web of Science, and Google Scholar
databases for English and Persian-published articles until March 1, 2024. Meta-analysis was conducted for the
studies of exercise training against the control group on the inflammatory markers including IL-6, TNF-o and
CRP. To determine the effect size, standardized mean difference (SMD) and 95% confidence interval (Cls) were
used using CMAS software.

Findings: 15 studies involving 660 subjects with OA and RA were included in the meta-analysis. The results
showed that exercise training resulted in a significant decrease in TNF-a [-0.43 (CI: -1.76 to -0.15), P = 0.02]
and CRP [-0.91, (CI: -1.47 to -0.35 CI), P = 0.001], while the effect of exercise training on the reduction of IL-6
[-0.40 (CI: -0.91 to 0.10), P = 0.12] was not significant.

Conclusion: Exercise training may lead to the reduction of inflammatory markers in patients with OA and RA.
Improvement of inflammation with exercise training may be the reason for the beneficial effect of exercise
training in these patients.
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