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Model Study name Statistics for each study

Std diff Standard Lower Upper

in means error Variance limit limit
Briken et al,2016 -0.126 0383 0.147 -0878 0626
Deckx et al,2016 -0.337 0313 0098 -0951 0277
Faramarzi et al, 2020 a -0.647 0303 0092 -1240 -0054
Faramarzi et al,2020 b -0.412 0396 0.157 -1.189 0.365
Faramarzi et al,2020 ¢ -0.376 0430 0.185 -1.219 0467

Savsak et al, 2021 -0.117 0418 0175 -0936 0.701
Schuiz et al, 2004 -0.432 0383 0.147  -1.183 0319
tadayonzadeh et al,2021 -0.588 0373 0139 -1.319  0.143
Random -0.402 0130 0.017 -0656 -0.147

Std diff in means and 95% CI

Z-Value p-Value
0320 0742 —_—)
1075 0282 ———
2140 0032 —1——
-1.040  0.208 i
0875  0.282 =
0281 0779 —_—
1427 0.260 i
41576 0.115 i
3095 0.002 e
-2.00 -1.00 0.00 1.00 2.00

Favours Exercise training Favours Control

IL-6 ,; 5,55 cpps 51 (FOrest Plot) cuslil s ges ¥ K

O Gl e poeie o Caas 4 anllas ¥ 00 BLSIL
U A LV A (o] HEXVARN VA Y-D)
s A g gomn 53 TNF-t =soes o s oo il
S 5ls 0Lt gl s ol b sty a5 Al VE gl
G TNF- st 538 oy (ol ime 8l (5305 0 e
[V CL =oAL P = oY 0] a0 dalsies, S 4y
DL 5 (o el 8 Pl (25 05 e (7 JS08)
Aaldos 8 4 o TNF-0L o glas (28l 0 i (65158 05l 15
aS J= s - /AY CL A =2 Y) P=v/ei] s i o
Cl=e/xy 10700) Pr= o /M) 5535 Jls imn (oS 5 s el O
S5l 4S5l QL 12 ol Sl eslial b 5 sSKeal s [0/04
S Gemmen (= AVAY P = /00 5l 55y (6l e
S 513 L Sy i (s Jlod L 5L (S e Hod
I, ol Egger Q)_njciud_;uﬁ oI5 3y HLanl (6,8 e
S s sl sl trimand fill o, s cpman 555 246
SMlis owie Cor Canns 4 anlllas ¥ 00 il L osls OLES 50 L]

Al o aalal e /8) (Cl=o/AY JEe/e)) a4 St o5l

ot oL, PEDIo 55l b coladlas odS 4y b g o Dledib|
shls Dldlae iS odal oy @l bl () Jss) e
g ALl V.:»}SL»jl‘\ Lo skl
Ve 33 AL6 mabo s et Il il
21y 0L b i Jeboil 3 35y o555 alsle A (1l axdlas
3 S i Gl A & s s e S
PR EVAT S RVIRS §f IFPU- P Y WP YU UG | I
g ol 25 8 5 Jdes (Y ) [/t (CLE-e 0
LS A pmle (oS 5 el 48 3 0L 8 (55 e
Pr=/eev]osi ool o, 8 0 Cas IL6 sl iy s
Sl o med Dl e J ps [-0/8A (CL-0va JI=2 /1Y)
PRI VA o (0] HEERVA RPN T4 A DIF R o NI PRVt
ol e 55 5aals 4 sls 0L 1P il Sl eslinal g 5Kl
S5m0 o s ien (P = 0/) P =
3575 Ll (6 g o8 315 OLAS M i 8 (s b L L
e 3 S5 A b 1 OTEQEEr Osa3 mls 5 45 Jl= s 505
21> L 5 sLasl ¢S s Ol sl trimand fill s, o

/A7) 5,10 55

Model Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
in means error Variance limit limit Z-Value p-Value

Deckx et al.2016 0.198 0.312 0097 -0.414 0809 0633 0527 —.—
Kjolhede et al 2016 -0.386 0.369 0136 -1.110 0338 -1.048 029 ——
Kordi et al 1393a 0.534 0.676 0456 -0.790 1.858 0.791 0429 —
Kordi et al 1383b 0.506 0.686 0470 -0838 1.849 0.737 0461 —t
Kordi et al 1393c 1.07 0.805 0848 -0.508 2649 1.331 0183 L
Maghsodiet al. 1390a -1.067 0.538 0290 -2122 -0.013 -1.883 0047 +—B—
Maghsodiet al. 1390b 0.665 0.585 0342 -0.482 1.811 1137 0256 —
Mokhtarzade etal 2021 -0.278 0.310 0096 -0.885 0.330 -0.898 0370 ——
Mokhtarzade etal 2018a -0.129 0.361 0131 -0.837 0.579 -0.358 0720
Mokhtarzade et al 2018b -0.205 0.368 0136 -0829 0.518 -0.554 0580
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Model Study name Statistics for each study

std diff Standard Lower Upper

in means error Variance limit limit
Deckx et al, 2016 -0.547 0.317 0.100 -1.168 0.074
Eftekhari et 21,2018 -0.122 0.401 0.161 -0807 0663
Hoshmandi et al, 1395 2.044 0.451 0.203 1.161 2.927
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Std diff Standard Lower Upper
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Maghsodi et al 1390a 0.407 0.509 0259 0581 1405 0799 0424 |
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Abstract

Background: Multiple sclerosis (MS) is a progressive inflammatory disease in which inflammatory markers play
an effective role in the development of this disease. In contrast, exercise training may lead to improved chronic
inflammation. However, the effect of exercise training on inflammatory markers is not clearly understood.
Therefore, the purpose of this meta-analysis is to investigate the effect of exercise training on IL-6, TNF-a, and IL-
10 as well as CRP in patients with MS.

Methods: A comprehensive search was conducted in the three principal databases of PubMed, Web of Science,
and Scopus for English and Persian articles published until December 22, 2022. To determine the effect sizes of
the effect of exercise training on inflammatory markers IL-6, IL-10, TNF-a, and CRP, standardized mean
difference (SMD) and 95% confidence intervals (Cls) were calculated.

Findings: Sixteen studies involving 687 patients with MS were included in the meta-analysis. Exercise training
resulted in a significant decrease in levels of IL-6 [P = 0.002, (Cl: -0.14 to 0.65: -0.40)] and CRP [P = 0.02 -0.04
to 0.70 ClI: -0.37], but did not lead a significant effect on the levels of TNF-a [P = 0.20, (0.14 to 0.68 CI: -)
-0.27] and IL -10 [P = 0.94, (0.43 to 0.40 CI: -0.15)].

Conclusion: Exercise training may lead to improvement of chronic inflammation status by reducing I1L-6 and
CRP in patients with MS. Therefore, prescribing regular exercise may be a suitable approach for disease
management in patients with MS.
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necrosis factor-alpha; Multiple sclerosis
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