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Extended Abstract
Background and Aim: Rapid lifestyle changes have led to altered dietary patterns and,reduced ical activity among children and

adolescents, increasing their risk of weight gain and obesity. Obesity is recognized as a ribeitor to chronic inflammation.
ni nf!mmatory state, which can
such as C-reactive protein (CRP) and

ines predominantly produced by white

Excessive adipocyte growth and elevated inflammatory factors in the body exacerbate
subsequently lead to metabolic disorders and cardiovascular diseases. |
interleukin-6 (IL-6) are key biological consequences of obesity. Interleukin
blood cells and exert their effects on other leukocytes. They are secéted Spo flammatory stimuli by cells including
monocytes, macrophages, endothelial cells, and fibroblasts, fun |

ingasi elltlar messengers. IL-6 is one of the most important

pro-inflammatory cytokines, produced by immune cells, a‘i central
resistance. IL-6 also stimulates the liver to secrete acute-[*e

CRP, as an inflammatory marker, has a dual role i%th th

in regulating metabolic responses and insulin
P.
nd late stages of inflammation: in the early phase, it marks

such a

damaged cells, whereas in the later phase, it matory cytokines and supports tissue repair. Evidence also
suggests that IL-6 can directly influence TNF-QL g

sensitivity, and reducing inflammatory markers,

n. Aerobic exercise, by enhancing fat oxidation, improving insulin
to the improvement of cardiometabolic health. However, sedentary
behavior and the pervasive use of technology have
analysis aimed to investigate the effects of aero‘xer
Materials and Methods:

ced physical activity levels among children and adolescents. This meta-
on CRP and IL-6 in overweight and obese children and adolescents

This study is a systematic revie nalysis conducted in accordance with the Cochrane and PRISMA guidelines. A
comprehensive, multi-st stemati rch performed in the PubMed, Scopus, Web of Science, Google Scholar, Magiran, and
SID databases from incep
CRP and IL-6 in w ildren and adolescents. Both Persian and English keywords were used, including MeSH
terms. Key terms incl

training,”

» o«

of aerobic exercise such as (“aerobic exercise,” “interval training,” “high-intensity interval
continuous training”), along with (“CRP,” “IL-6") and

rcigBl” “speed interval training,” “interval exercise,

aerobic i

(“chﬁiren,“ “adolesce “overweight,” “obesity”).
Inclu iteria published randomized controlled trials in Persian or English conducted on overweight or obese children
S, C ng aerobic exercise interventions with a control group, measuring plasma levels of CRP and IL-6, and

and post-intervention means and standard deviations for both intervention and control groups. Exclusion criteria
mal studies, conference abstracts, theses, crossover studies, studies without a control group, or studies that did not report
post-intervention plasma CRP and IL-6 data. For studies with incomplete data, corresponding authors were contacted via
il, and studies were excluded if post-intervention data were not provided.

Extracted data included means, standard deviations, and sample sizes, and analyses were performed using a random-effects model.
The effects of aerobic exercise on CRP and IL-6 were calculated using SMD and Hedges’ g to correct for small sample bias, with
95% confidence intervals reported. Study heterogeneity was assessed using the I? index and interpreted according to Cochrane
guidelines as follows: low heterogeneity (<25%), mild heterogeneity (25-50%), moderate heterogeneity (50-75%), and high
heterogeneity (>75%). A fixed-effects model was used for low or negligible heterogeneity, whereas a random-effects model was
applied for moderate or high heterogeneity. Publication bias was evaluated using funnel plots and Egger’s test, and sensitivity
analyses were conducted by sequentially removing individual studies. All analyses were performed using CMA-2 software.
Findings: IN total,15 studies (comprising 18 aerobic exercise interventions) involving 551 overweight and obese children and
adolescents were included in the meta-analysis.The results showed that aerobic exercise interventions led to a reduction in CRP
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levels compared to the control group, approaching statistical significance (SMD= -0.433, 95% ClI: -0.867 to 0.001, p= 0.050). However,
aerobic exercise had a non-significant effect on IL-6 levels compared to the control group (SMD= -0.468, 95% CI: -1.268 to 0.332, p=

0.251). The I? test indicated that heterogeneity among the studies was high and significant for both inflammatory markers CRP (p =
0.001, I2=71.922) and IL-6 (p = 0.001, I = 91.728). The Egger’s test showed that there was no significant publication bias for either
CRP (p = 0.057) or IL-6 (p = 0.192). The assessment of study quality using the PEDro tool also indicated that the studies scored
between 6 and 8.

Conclusion: Based on the results of this meta-analysis, aerobic exercise in overweight and obese children and adolescents led to a
reduction in CRP levels, although this decrease was marginally significant. In contrast, no significant change was observed in IL-6
levels. These findings suggest that aerobic activity may have a limited effect on inflammatory markers, and achieving more conclusive
results may require further studies, potentially with longer interventions or combined exercise approaches. n

Keywords: Aerobic exercise, C-reactive protein, Interleukin-6, Children, Obesity.
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Meta Analysis

Model * Study name Statistics for each study Std diff in means and 95% Cl

Std diff  Standard Lower Upper
inmeans eror Variance limit limit Z-Value pValue

Valipoor et al, 2022 1734 0300 0080 -2312 1137 H751 0000 -l-

Vakilietal, 20212 0518 0556 0309 -0571 1607 0932 0351

Vakilietal, 2021 b 0362 0552 0304 0719 1443 0656 0512

Valipoor et al, 2022 a 0595 0446 0199 -1470 0280 -1332 0183

Valipoor et al, 2022 b 0565 0466 0217 -1478 0347 1214 0235

Plavsic et al, 2020 0386 0304 0093 -0982 0210 -1269 0205

Liuetal, 2018 -1084 0277 0076 -1626 0542 3920 0000 -l-

Salimi Avansar&7ar 20172 -0.469 0635 0403 -1713 0775 0739 0460
Salimi Avan sar&Zar, 20170 0611 0703 0495 -1990 0768 -0.869 038

Vasconcellos et al, 2016 0.154 0448 0201 0724 1031 0343 0732
ZLakavietal 2014 -1350 0405 0164 2143 0557 3336 0001 & o
Murphy et al, 2009 0114 035 0127 0812 0585 -0319 0730
kelly et al, 2007 0917 0483 0233 0030 1863 1898 0058
Random 0433 0221 0049 0867 0001 -1957 0.030

8.00 4.00 0.00 400 8.00

Aerohic Exercise Control
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Funnel Plot of Standard Error by Std diff in means
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Model 5tudy name Statistics for each study 5td diff in means and 95% Cl
Std diff  Standard Lower Upper
in means emor Variance limit limit Z-Value p-Value
Pena etal, 2023 1008 0273 0075 0473 1544 3691 0000 B
Nambi et al, 2022 0194 0236 0056 -0269 0657 0822 0411
Soori et al, 2021 1250 0429 0184 2091 0410 2915 0004 -
Vakili et al, 2021 a 0201 0549 0301 0875 1276 0365 0715
Vakili et al, 2021 b 0314 0551 0303 -0765 1393 0570 0569
Haghshenas, 2020 3043 0471 0221 3966 2121 6468 0.000 -l
Liuetal, 2018 0177 0289 0084 0744 0390 0612 0541
Vasconcellos et al, 2016 0079 0447 0200 0956 0798 0177 0860
Kazemi & Shahrokhi, 2016 -4.250 0638 0407 5500 2999 6660 0.000 -
Murphy et al, 2009 0350 0350 0129 -1053 0353 0976 0329
kelly et al, 2007 1891 0552 0305 0809 20974 3423 0001 -
Random 0468 0408 0167 -1268 0332 -1147 0251
800 400 0.00 400 8.00
Aerobic Exercise Control
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Funnel Plot of Standard Error by Std diff in means
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