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Purpose: Menopause is associated with a decline in estrogen levels, which may lead to an
increase in inflammatory cytokines such as IL-6 and TNF-a, thereby eclevating the risk of
chronic diseases. Aerobic exercise has been proposed as a non-pharmacological intervention;
however, its precise effects on these cytokines remain to be fully elucidated. Accordingly, the
present meta-analysis aims to investigate the impact of aerobic exercise on inflammatory
cytokines in postmenopausal women.

Methods: To collect relevant articles, the databases PubMed, Web of Science, Scopus,
Magiran, Irandoc, Noor Mags, and Sid were systematically searched, covering studies without
a year restriction up to May 2025. To determine the effects of exercise interventions, the
standardized mean difference (SMD) and 95% confidence interval (CI) were calculated using
a random-effects model in CMAZ2 software. Additionally, the 12 index was used to assess
heterogeneity, and funnel plot and Egger’s tests were applied to examine publication bias.

Results: The meta-analysis of 10 studies, including 11 aerobic exercise interventions involving
663 postmenopausal women, showed that aerobic exercise significantly reduced IL-6
compared to the control group (SMD=-0.700, p=0.017). However, these interventions did not
have a significant effect on TNF-o (SMD=-0.267, p=0.148).

Conclusion: Aerobic exercise in postmenopausal women led to a significant reduction in I1L-6
levels compared to the control group, while no significant change was observed in TNF-a
levels. Aerobic exercise can be recommended as a safe and effective intervention for reducing
certain inflammatory markers.
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Meta-analysis

Model ~ Study name Statistics for each study std diff in means and 95% CI
Std diff  Standard Lower Upper
inmeans error  Variance limit  limit  Z-Value p-Value
Abdollahpour et al, 2024 0770 0325 0105 -1406 -0133 -2371 0018 = B
Osali, 2020 1046 0455 0207 -1937 -0135 -2301  0.021 -
Saghebjoo et al, 2017 0743 0378 0143 -1483 -0003 -1967 0049
Tartibian et al, 2015 3193 0570 0325 -4310 -2076 5602 0.000 -
Jones et al, 2013 0009 0245 0060 -0472 0489 0036 0972
Tartibian et al, 2011 0150 0325 0106 0788 0488 -0462 0544
Arsenault et al, 2009 0057 0126 0016 -0190 0305 0454 0650
Random 0700 0292 008 -1273 -0127 -2303 0017 &
-6.00 -300 000 3.00 6.00
Aerobic Training Control

ausl by ;0 TL-6 5 (s5la Sl o3 B adly )b Y loges

Funnel Plot of Standard Error by Std diff in means

0.0
0.1
0.2
o
B
£ 0.3
- (e} <
g O
=
8 0.4 4
0.5 |
)
0.6
<=
-4 -3 -2 -1 0 1 2 3 4
Std diff in means
B e - . . ooon - oA .
d.w.\l.l ula) o ”_ 6 » 6)19.(3 u‘.ufu ).a‘ u..a)la JJ&S Y )Lbjm
Sglas el o lasbinl slas a3 lsges FUNNel plot standard error by std diff in means
Lo ,0 @olas :Std diff in means . Justew! slas : Standard error s Sk
Meta-analysis
Model Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
inmeans error  Variance limit  limit  Z-Value p-Value
Abdollahpour et al, 2024 -0.436 0318 0101 -1.108 0137 -1328 0126
Rodrigues-Krause et al, 2018 a -0.484 0555 0308 -1571 0603 -0872 0383
Rodrigues-Krause et al, 2018 b -0.300 0350 0303 -1379 0779 -0345 0386
Rezaeian et al, 2016 0.204 0477 0227 -0640 1220 0617 0337
Rezende et al, 2016 0.380 0319 0102 -0246 1006 1188 0235
Tartibian et al, 2015 -1316 0417 0174 -2133 -0400 -3157 0002 -—.—
Jones et al, 2013 -0.092 0245 0060 -0573 0388 -0376 0707
Tartibian et al, 2011 -0.945 0343 0117 -1616 -0274 -2759 0006 +
Arsenault et al, 2009 0.150 0126 0016 -0097 0398 1190 0234
Random -0.267 0184 0034 -0628 0004 -1447 0148
-4.00 -2.00 0.00 2.00 4.00
Aerobic Training Control
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